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Uns invCTticm relates to aitedtuted bena^lamittopq^idine cooqxiuiuis of 
intfistest to fltose in the field of medical disaxastxy and dtemo&eoQiy* Mote 

5 patticalarty, it is conOGned witt a series of snhstitnted pqpedUfoe otrnqoands, 
inchiding tibeir pharmaoendcaUy aoeq^able adts, vAdOt axe (tf qpecial value in view 
of their abSify to antagonize siibstanoe P. These conqxninds aie of use in txcatii^ a 
gartioiiitestinal disorder, a cen^ (CN5) disoider, an inflamnmtoiy 

disease^ emefliSy uiinaiy inoontuieiioei pain, migiainei suntmnii a^^ogjenesis a 

10 diseases, diroxders and adverse eqnditicw caused by He l icobacie r /ytoii, orthelike, 
esp&^Bliy CNS disorders in a mammalian suliriect, eqpedally hnnons. 

Badfgnmn^ Art 

SubstairaeP is a naturally oocuzring nndecqpepdde bdongiog to fhe taebyldnin 
fiunily of peptides, the latter being so^named because of thdr prompt sdmnlatory action 

15 cm smooth mu^ tissue. Mote spedfically, substance P is a idannaoCTtically Mtive 
neuropeptide that is produced in imunmals (tuwing originally been isdated l&om gut) 
and possesses a characteristic amino add sequence ttiat is illustrated by D. F. Veber 
etaLinUSPat 468Q283. The wide invdvenoiait of substance P and other tadiyldnins 
in the pathophysiology of numerous diseases has been amply demon^iated in die art 

20 For instance, substance P has recently been shown to be involved iii the tnuismu^ion 
of pain or migraine, as well as in c^itral nervous system disorders such as anxiety and 
sdnzogfdixenia, in leqma^ 

arthritis, xe^ecdvdy, and in gasttdntestinal disorders and diseases of GI tract, like 
ulcerative cblitis and Ciohn*8 <Bseases, etc. It is also reported tint die tadiyldnin 

25 antagonists ate useful for the treatment of allagic conditions, i mm unogt^ u lation, 
vasodilation, bronchospasm, reflex or neuronal control of die viscaa and sesoile 
draientia of the Alzheimer ^ype, emods, sunburn and Hdicobacter pylori infection. 

Intemationai Pubfication No. WO 93/01170, WO 93/00331 and WO 93/11110 
disdpse a wi& variety of pipoidine derivittives, as tadiyldnin antagmdsts sudi as 

30 substance P antagonists. 
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Brief Description of the Invention 
The present inventim praviite substituted pipendine cmnpoutids of flie 
foOowine chemical Satmata Q): 




(0 



5 anditspharmaceuticaUy accqptdilesa^ 

R is halo Cj-Q luOo CrQ aUoenyl, halo Cj-Ct aU^yl or halo 
aOcyl substituted by hydroxy or Ci*€t alkoi^; is hydrogen^ halo or Ci-Q alkoxy; 
or 

R and R' , tog^er witti Ae two caibon atoms shared bcuweeni the benzene ring 
10 and the R and RS annplete a fused C4'C^ cydralkyl wherdn one carbon atom is 
optimally replaced by oxygoi and whmin one or two of the caitKm atoms are 
optionally iuibsfituted by up to five subsdturats sdected from halo» Ci-Ce alkyl and 

halo Cj-Ce al^l; 

X is Ci«A allooxy, halo Q-Q alkoxy, phenoxy or halo; and 
15 Ar is i^yl cpdcmOy substituted by halo. 

The piperidine compounds of the present inventim of formula Q) exhibit good 
antagonist activity toward Substance P, particularly good activity against CNS 
disorders, and are thus u^ful for treatment of a gastromtestinal disorder, a central 
nervous system disoRler, an inflamnuato^ 
20 migiaine,sontiQmiangk)gpneas a diseases 

byHeUoAacterpyhn in a mammalian sulgect, especially humans. 

Accordb^y, the potesent invention provides a pharnuK»iticai compositi^ 
tile treatment of a gastrointestmal disorder, a central nervous systm disorder, an 
infianmiatory disease, emesis, urinary incontinem», pain, migndne, sunburn, 
25 anjgpiogenesis a diseases, disorders and adverse conditicms caused by Bdieobaaer 
pyknic or tiie like, especially CNS disordm in a mammalian siAgect, especially 
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liuimms, whidi campAsss a thenqKotkaDy efibciive amoimt of a oos^ound of tot 
formola (0 togetittr mfb a phannacoiticalty 

Detiiiied Deserintton of the InTOnthm 
In flus spssficadon^ 

5 file term 'halo Q-Q all^r is used ieaia to naaa a stiaigjit, tamdied or 

CftSc Ci-Q tSkyi xatfical substituted witti ons or more halogens 0.e. , F, I or Sat) 
iododing, but not lindted . to* tnflnoioinefliyl, dUElooioettgf^, tdflmroedq^ 
;Hff)itfiflf'ff"w**'y^, tiifluoraisopropjdy tet iaflu o ro i8oppop3^» pca Bt a flu ownsopropyl, 
hexafluoaroisoigORyl or heptaflumt ris oprop y l and the like; 

10 tiie tenn 'ludo C^Cg aDsBiiyr is used henin to mean a sttBight, bnndied or 

qfdie (VQ alkenyl ndicd siAsfitoted wilb 0^^ 

indodlqg, but wA limited to, 3,3,3-trifluoiuprope a yl, l,i-dimeai^,4A 
trifiiumsibvtenyl and the lik^ 

die term *haio C2-C) all^yl" is used horan to mean a straight, biandied or 
15 cycHcCVCgall^yltadical substituted widi (me or m(m halogens 0.e.» a, F, I or fo^ 
including, but not linnted to» 3,3,3-tiiflu mm» o pyny l, i,l-£m^l-4,4,4- 
tiifittorbbiitynyl and die lik^ and 

dte tesm "halo Cf<^ aDaMcy" is used heron to mean a straight, bxiandhed or 
cyclic Ct-Cg alkoxy radical substituted with one or more halogens ^e., CI, F, I or Br) 
20 induding, butnotlimftedto, difluaromedKxr^, trifluoromedioKy, 2A2-tiifluoroethaBr^ 
and die like. 

In UiB diemical fismida (Q: 

R is prefereUy Ci-C« alkyl, hydioxy C,-C« alkyi, Cj-Cs alkenyl or CVCs 
all^nyl, wherein die alkyl, alkeiqrl and alkyn^ moi^ies aie substituted l>y two to 
25 seven halogen atoms. 

b jnefeiable embodiment of die present snvendon, R is Ci-C« alkyl, hydroxy 
Ci-Ca all^l, CfCt alkenyl or CrC^ alkynyl, preferably CfC^ ^Otyl, these groups 
being std)stituted by two to three fluorine atoms. BnunpksofRarettifiuanmiedvl, 
difhioroettiyl, trlfluorodhyl, trifluondsopropyl, tiiflnonHerr-bu^l, txiiIuoio-1,1- 
30 diroediylmethyl-S-butynyl, and 2s^on)tii£luorcnsqpro[^l. 

In anodier preferable onbodixnent of the inresait invention, R is Ci-Q alkyl, 
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hydroxy d-Q alkyi, QrQ alksnyl or Q-Q alkynyl, these groups bang substituted 
by four to seven flmnne BtasasL Examples of R laxe pentafhioio^I, 
pGQtafluoropropyli petttBfiuoraisopixqpenij^i liexiifluonttsoprap^ h^ptafibioroisopiioiiyly 
bexaflttorD-2-hydroxyisopfiipyl and hexafliniRHm-bidyl. 
5 is prBft9Rri)]y hydrogen or meifa^ 

In anodier pfcfisiaibfe embodbmm 
takoi together with die two caxbon atoms si^^ 

and R\ to conq^dete fused Q-Qi eytSaOkyl vtodn one caibon atmn is optioMdly 
replaced by oxygen. The one or two of die caibon atoms of tJieCi^ieq^ 

10 be cptiomliy substituted by up to four, more prefarably me to two, sobstituents 
selected from a fluorine atom and trifluoromeUiyl. Mom pidf^ably, R and RS m^ 
be tatei together with the two carbon atcmis shared betwe« the boizrae ring and die 
R and R^ ocmiplete triflmrom^ylcyclopentyl, ttiflooron^ylc^dohesi^, 
difhiorocyddicxyl or difhiorodxmelfaylcyd(ribexyL 

IS X is preferably halo, metho>^, difluoromedtoxy , trifluoromedioxy cxr phenoxy, 

more prdforably meduncy, difhioromethoxy or trifluoromedioxy, most preferably 
medioxy* X is preferably at 2-po»tion on die phenyl ring. 
At is prefaably phaiyl. 

Anodier preferred group of compounds of this invention includes die 
20 oomprands of formula (b): 




aa) 



wherein R^ is hydrogen, halo or medioxy; and R^ and R?' is ind^end en tly 
sdected irom halo, C|-C6alkyl, Ci-C^alkenyl and CrQ alkynyU or R^ andR' tt^^er 
comply Ca-Q all^lidene, wherein die alkyl, alkenyl, aU^yl and alkylidene motety 
25 are qitionally substituted by up to seva halogen atoms; 
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car R' asd aie taken together to conq^ a fused CrQ cydoaltyl wherein 
one caifKBi atom is optionally r^daced by oj^gen, tiie Q-Ce cytkeSkyl being 
' optimiany substituted 19 to four mbstttuents sdected iinmi halo, CfCi aDqiMiDd 
halo Ci-C( aDcyL 

S b Aess compounds, luefeniUe sieapeochemistiy of 2-«ryl and S-benzybmino 

isC2S,3S). 

A p ic fe ne d groiqiofindiwdnalcoayoundsoftidsin^ 
(2S, i(S)-3-(24lttoiD-S-(tiiflnoran)edi^0benr^)«n^ 

10 (25; i5)-3-(2<MsD-S-(tiifhiafoniethyl)benzyl)ani^ 

salts; 

(2S, J5)-3-^-Metboxy-5-<tii£bion}m^l)boizyl)ami^ or 
its salts; 

(2S, i3)-3-C2-Fhenoxy-SKtrifiuornnedi]^)benzyl)amim>-2-pheny]^ or 
IS its salts; 

(25, i5)-3-(5-(l , l-Difluoroethyl)-2<tiifluoromethoxy)bem7l)amiBo-2- 
jduaylpvieridBne or its salts; 

its salt^ 

20 (2S^5)-3-(2-Methoxy-5-^,2,2-tiifhiaioethyI)ben2yl)amino-2i)^ 
oritssdts; 

(2Sf J5j-3-(2-Methoxy-5-(l-(trifluoromethyl)ethyl)benzyl)aniino-2- . 
phen^^nperidine or its salts; 

(2£,35)-3-CHl* l'-^i")ethyM,4.4-tri{hio^ 
25 2-idia9lidperidine or its salts; 

(25, 35>3HHl»l-13i»elhyl-2,2,2-4iifluoroetbyO-2-metfa0Kyben2yl^^ 
]diaiylinperidine or its sal^ 

(25, i5)-3-(2,4-Dimethoxy-5-(2,2,2-trifluoroethyl)benzyi)amino-2- 
{dienyl[»|)eridine or its salts; and 
30 ClSt 35)-3-[S-[(l<3ilar(>-l-(trifluQromediyl)ediyQ-2-medioxybem7lami^ 
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pheoylpipctidise or its salts. 

Anotfier prefenped gioup of individual oomponi^ of tins invntlos am die 
fidhraing: 

(25» iiS)-2-Pbenyl-3-(S-(2,2y2*triflQoro-l«(trifinoromea 
5 meibaxybca^ its sdts; 

(2S, i5)-2-Phenyl-3-(S-(2,2,2-trifluoro*l-(trifiuorom6thyl)eti^^^ 
]nelliOKyben;7l)ainii^^ or its salts; 

(2S, JS)-2-Phenyl-3-(5-<l ,2»2,2-tetra£luoro"l-(tri{luoro]nel]iyQ^yl)-2- 
inethoxybefU7l)ainin(q^pei^ or its salts; 
10 (2S, J5}-3-C2-Methoxy-S«-(l » 1 ,2,2«2«pentafluoroetfayi)beiizyl)ainino-2» 

piienylpiperidine or its adts; 

(2S, JS^2-Plicnyl-H5-K2,2,2-trifliioro-l-methyl-lK 
mtiibosKylmzyXimm^ or its salts; 

IS 2-idienylpiperidine or its sat^; and 

(25, 35)-3-C2-Metfioxy-S-(2,2,2-trifliu)n>-l-hydroxy-Htd£luor^ 
eiiiyQben2yl)anttiio-2-^p^ or its salts. 

Another jxeSssxeA group of individual compounds of tills invention ate tlie 
Mowing: 

20 (25, 3S)-3-[S-Methoxy-l-(trifluoromeaiyl)indan-6-yI)nietbyUm 

phenytpqiieridi^ or its salts; 

(25, 3S>3K(6-Metimy-l-(triflnoromeflyQ-l,2, 
yl)methyl)amino-2-phenylpiperidinee or its saln^ and 

(25, 35)-3-((2,2-Difluoith*6**metlioxy-l ,2,3,4-tetrahydronaphfbalen-7- 
25 yl)niediy0aniino-2*phenylinpcddm or its salts. 

ficpflffi! Sywflnesfe 

Hie {uporidine compounds of the formula (1) of this invention may be prepaied 
as described in the following reaction sdiones. 

Unlra odierwise indicated, in the leaction »:hemes that follow, R, X and Ar 
30 are defined as ^bove. 
Scheme A-I 
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Sdieme A<*I iUiistiales a inedu)^ 
leductive aminatioa of a OGmpound of flse fivmula QSJ) vritih a ocrnqmind (II)* Th^ 
miati6m can be cacded out by catatytic Ir^dioeenatioii, or with seveial hydride 

5 xeageats in a teaciion-inert solvit The catalytic hydrqgenatxmi may be carried out 
in the jnesenoe of a metal catalyst sudi as pallium or Ranejf nidsl. Suitable 
hydride raigaits indiKle borcAydrid^ sudi as sodium boiohydride (NaBHJ, sodium 
^andxsohydxide (NaBHsCN) and sodium triacetoacybOR^ydiide O^COAc))]^, 
bonui»> alumimmi-based reagents and triall^Ialanes. Suitable sotveats indude polar 

10 solvrats sudi as mettanol, ethanol, methylene chloride, t^rahydtofuran (THF), 
dioxane and ^ylacteate. This teacticm is tyinolly cszried out at a tonpemture £rom - 
78^C to reflux temperature of die solvent, pr^sbly fhnn 0 to 25 ""C for 5 
minutes to 48 hours, prefienibly fiom 0.5 to 12 hours. 
Alteniativdy, thepifttridineconqpounds of the 

15 bepiqiaredasduiwnintfiefbllowhsg scheme A*^ 




(wherai^is a leaving group suc^^halo or sulfonate induding tosylate or m^lale) 
Reforring to Sdieme A-n, the compounds of the formula (I) of this invention 
20 may be prq^aued by a reacticm of a compouxul of the formula (IV) with a compound 
CO), The conq)ound0V)nmy be treated with compound (n) in ftepre^^ 
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(e.g.t KaCQs or NaaCQs) in a polar solvent (e*g., methanol, ed^ndl, isoproj^flakcdiol, 
TEDF, dioxane, dimethylforinainide (DMF) or dimediylsulfoxide PMSO). This 
raction is typically canied out at a temperature fion **78^C to leflux ternpeiaiufe of 
ti» sotvent, pcefietably fimn O^'C to 2$''C fiar 5 minutes to 48 iioors, preliaably fiom 

5 OJS to 12. faoDts. 

The conqpoonds QV) inay be piqnred by ledoctum of an aldeiiyde ci flie 
ftnmda (in), fbOowed by convert of a hydrai^ gmxp of the xesidlant oonqxyuad 
intoa]eavii%gi0up»21 Kednction of the aMdiyde ^ may be acconqp^^ 
aindeiyofreduciii^ag^ts in a reaction-inert scd^ Suitable reducing agrait/sQlvent 

10 qfstons indude Mdinm tetrahydroboraie (NaBHJ in meAancd or edand; liddum 
tORahydroboiate (UBH4) in THF or diediyl eber; litUnm tetrahydioaluminum 
(UAIHJ, lithium triethmyhydroaluminum (LAAl(OBi)ja) liddum im- 
buthoxyhydroaluminum (IiAl(OBur)sH) or ahuninum trihydride (AlH^) in TEDP or 
diethyl ether; and isiM>u^ aluminum hydri^i-BuAlH^ or diisopropyl ahmumim 

15 hydride (DIBAL-H) in dchlorom^tane^ THF or i^hexane. This reaction is gsierally 
carriedomatatenq)eratuxefnmi*-20Tto25^CforS nunutes to Thra.the 
hydrmy group of the resultant compound is ccmverted to aleaving group, Z (c.g.» halo 
sudb as chloro, bromb^ iodo or fluoro, or sulfimte induding tosylate or misylate). 
Conversion of the hydroxy group into the leaving group, Z may be accomplisted 

20 according to methods known to those skilled in the art Fbr eiuunple, when Z is 
aulfonate sach as tosylato or mesylate, the hydroxy con^pound is reacted with sulfonate 
in the pr^eiice of pyridine or tdethylamine in dichloxamethane* When Z is halo such 
as diloro or bromo, the hydroxy compound may be treated with SOX2 (X is Q or Br) 
ill the presmce of pyridine. 

2S The cmnpounds of the fonoaula (HI) can be prepared as illustrated in tifaie 

fitdOo^f^g scheme B-L 
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(V) OH) 

Hie co mpoonds the formula QU) may be prcj^ared by ifiiect w i&Aii^ 
formylationofaocmqpcmndof diefon^ Anyfoniiylation meduidskiio^ 
tfio!» sldDed in die ail mqr be used, to 

5 Wotemoj^iSxoafomy^^ 

wUh a suitable fimnybtfaig agwt in flie presence of a suitable cattlytt* Suitable 
fbimylatingagent/caldyst systems inc^ ^ 
cAlorideCasCHOCH/nCla), tiifltt(XDaceikacid(CFs(X)^/l^ 
(modified DnfiTs conditions) and jiaosphoryl tsktitoide (POC%)/DMF O^Ismeier's 

10 conditions). Indirect ficmnylaticmnur/ be aidb^^ 

displacing the hslog&i atom intzoduced with a cyano group, and tiien subjecting the 
z^tant cyano-substituted conqKnmd to reducdon. The halogouition as used herein 
tnscy be carried out according to file procedure rqxsrted in G. A* CMah eL^ al. LjQcg 
QX3Skf 58, 3194 (1^3). The displacraent of flie hak^ atom with a c^ano gioiqp 

15 nmy be perficmnedaccoinding to die methods M. Tsdhaon et. aL, fiyndl 

Commnn, 24, 887 (1994), K. Takagi ct. aL, 64 Ml Q^mr SftCi Jpq. 64, 1118 
(1^1). The reduction as used hofcin may be pcdimnedi^ 
aluminiumbydride (DIBALrB) in dichloromtihane or Kan^ nidcd in formic add. 
The ttarting materials of ti» formula (V) are known compounds which are 

20 GQmmerda&y availalde, or can be prepared by known methods. For example, 
compounds of die fiormida (V) whexdn X b aUomry can be prepared by (>«3kyta&m 
of tile correaixmding conqpounds (V) iHrib^^ 
(e.g., NaH or KH) in a suitable solvent (e.g., DMSO, DMF and THF). 

Componnd (V) can be also prqnred by odier AKitlK)ds as described in the 

25 following literature: 

(A) trifluoromediylation, I. Am. Chem Soc,, 111, 393-395 (1989); 

(B) i^rr-alkylalion, Anggw. Chmit Int. BngU 29, No.ll 900^1 (1980); 
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or 

(Q ehemosdective and poation ^edSe m^ylalion of tat'Okyl halides wifli 
metiii^titaainm (IV), AngPWi Cham. M. Ril. Bngl iP, Nb.ll 901-902 (19«Q and 
fl o ori n afinn of ketoo, Qrainiff BfflwalBa (1988), 35 
5 In addition, R in .die compouud of fiminbi (DDO can be ooq voted to aiiy 

desiidde adndtoem R*' (e.g., CP^s or CPfiH^ aoconfiqg to tBrfmiqnra louwn to 
a peiaon ddOed in dw art» ibr examidte, as indtt^ 




X 

(VD (vn) (vm) 

A " aofital, etc~. 

10 In Sdieme B-n, die siaitiqg matorials of die fonnida (VQ aie known 

conpoonds yMdh can be piqared aooimBnf to die procedures described in, fac 

"*—T^^iTnffl. Cto. CfffmmMi.. 52, 980 (1987) or Bwft. Q>pm. SftQ. jpn., 
5i, 2435 (1978). 

Rjr example, a cotnpound of fbrmula (VI) wboein A is CN and R is 
15 all^Icaifaonyl rsee Collect. Czech. Chem. Comtnim., 52, 980 (1987)) may be subjected 
to ddoketalization followed by subsdtudcm to obtain a compound of fmnula (VII) (see 
J. Orp. Chem . , 5i, 3508 (1986)). A cooqKnmd of formula (Vl) whexein A is acetal 
and R is halo (see Bull. Chem. Soc. Jpn.. 51, 2435 (1978)) may be smiyected to 
alkylation to obtain a oompound of formula (VII) (see Synttietie Comm., i«, 965 
20 (1988)). 

Then die craiqwund of formula (VJJ) may be subjected to solvolyds or 
reduction under suitable reaction coniBtions to tibtiun a compooiKl of formula (VnQ 
wlwnan R is converted to R»» (e.g.,CF/3?3 or CFjCHa) (see I. Org. Chiem, 24, 627 
(195^ and Protetstive eronp fai orpanic gyntheaiit. Mm Witey & sons, inc., 180 and 
25 191 (1991)). 
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AHexta&vAy, compamdi of the formula (0 may be prepared as shofwn in Oe 
fidlomng Sdteme A-HL 
jSchmw A-IB 



Refeiiiiig to Scheme A-m, N-piotectioD of a compound of tiie formula (DQ (Ar is 
phenyl or the like) may be carried oat by treatment with {t-BaOCOyO (Bocfi) in die 
psesenoe of a base such as sodhun bicaibcmate (NaH(X)|) or trie^laroioe CBiaN) to 
dnahi a eonqwund of tfie formula (X). Compound is suigected to hydrogoiofyds 

10 ioobiai&ac(»ipoimdoftbe{bmUlaC'a[)<whei^ AaaUenativeioDte 
for N^miteetiim of a oonqKWDd of die formula (IX) m^V be caoied <ntt by 
with caibobeozoxy ddoride (Cbz-Cl) in the presence of a base sudi as sodium 
biearbmate (NaHCX)s) or triethylandne (B^, <n4ierein Ar is phenyl. The 
li^ydrogendysis may be carried oat by treatment widi or ammoidiim formate 

IS (HCXV^ in the presence (tf a metal catalyst sudi as a paUadiom on 

20% panadhmi on diaiooal) in a suitable sfAwttL Thai, the compound (XI) is 




5 



Scheme A-m illustrates the prepaxaticm of oompomids of the formula Q). 



DepcMBcdcm 
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sid^ected to the reductive amm^^ Theccmipouiid(XII) 
my becoiivertBd intoa comixnim^ of the fbmiila (I) by tteatment with add eatdyst 
siicb as hydrochloiide (HQ) in methanol, eonc,Ha in etbylacetaie or CFsCO^ in 
dichloioetfiane* 

5 Tb& conipounds of fonnula (I)» and the imennedkctes shown in tiie above 

leaction sd»n&s can be isolated and poxified by ccmveaticmal procedues, aodi as 
leoystallizaiion dironutt^ 

As die piperidine conqiKiunds of ftis 1 
centefSi diey aie capable of occurxing in various stenxdsomeiic fionns or 

10 con£igunttions. HencCp the compounds can exist in sqsaiated (+>• and (*)-oiKicany 
acdve forms, as well as mbouies diereof. The ptesent inventioii indndes an such 
fonns wifldn its scope. Individual isomm can be obtained by known nudtols, sudi 
as optical issohitioii, opticaUy selective isa^ 
preparation of the final product or its intermedfade. 

15 In so far as the jdprayduie compounds of tids invention aie basic compounds, 

tiiey axe all ca|»ble of forming a wide vati^ of diffierent salts with various inorganic 
and organic adds. Aldiottgh such salts must be pharmaceutically accq)ta[ble for 
adndnistiation to ammals, it is often desirable in prattice to initially isolate die 
piperidine l»ise compound from die reaction mixture as a itom wmt i c a ll y 

20 umocqptable salt and dien simply cmven to the iiee base compound by treatmoi t with 
an alkaline reagent and tiiereafier ccmvert die fiee base to a pharmacraticaUy 
aoceptd)le add additicm salt The add additicmsdtsoftiiep^^dfaie base omiponnd^ 
of dds inventicm are xeadily primed by treating die base compound widi a 
substantially equivalent amount of the diosen mineral or organic add in an aqueous 

25 solvent or in a suitable organic scdvent, such as medianol or etiianoL Upon careful 
evaporation of flie sdvent, the desmed aslid salt is reaffly cbtahied. The add uritich 
ate used to prepare &c irfiarmaceuticaHy acceptable add additicm salts of die 
aftnmmtioned piperidhie base compounds of this inventicm are diose wMdi form non- 
toxic add additicm salts, i.e., salts containing pharmacratically accej^le anioos, such 

30 as the hydrochloride, hydrobromide, hydroiodide, mtrale, sulfate or hisul&te, 
phosphate or add phoq>hate, acetate, lactate, dtrate or add dtrate, tartrate or bi- 
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tamate^ nicriiwte, inaleate, ftmnrate^ gluconate, saodxaiati^ bmyonte^ 
medmesnUbnaiB, edianesulfiinate, beiaenesulfonale, p^hioesidfiiimtBatf 

Ite piperidme omniKninds of Ae invratioa which have also acidic groups aie 

5 capable of fomdng base sdts wiih vaiious jAnnnaceoticaODiy aocefrtable cations. 
Exanaples of sudi salts include die alkali mdal or aUofin&^aDi mdal salts and 
paitieulafty^ the sodium and potasdnm salts. These salts aie all pxejared by 
conven&iaal tedhniques. 

The diemlcal bases whidi are used as reagents to piq^ 

10 acceptable base salts of this inventioa are those which form mm-toxic base sahs wi0i 
thebadnd^ribedaddicpq»ridinederivathre& These partiodarnoo-loxic base salts 
indude th<»e denved form such ]d»rmacratically acceptable cations as sodium, 
potasshim,caldumandmagmsium,el^. These salts can eadly be parqmzed by treating 
die afoienmtioned acidic ppecidine compounds with an aqueous scdution containing 

IS the deabred pteumac^itic^Iy acceptsd)le cation, and then evsqpoiating the lesulting 
solution tt> dryness, pr^orably under reduced pressure* Alt^nadvdy, tbsy may also 
be prepared by nmdng lower aOcandc solutions of the addic compounds and the 
doited alkali n»tal alko^de togedier, ami then evs^xnating tite resulting soluticm to 
dryness in die same manner as beftm In dtiicr case, stcndnonu^ quantities of 

20 la^ts are preferably employed Jn ord^ to ensure completeness of xeacticm and 
nrnxhttyf)" production cS yidds of the desired final product 

'The atfive piperidine compounds of die pre^t invmtion exhibit dgnificant 
fffftfflfuncg P recqitor-binding activity and therefore, are of value in tte treatnnit of a 
w^ variety of dinical omditions which are characterized 

25 of said substance Pactivi^. Sudiecmditionsiiidudegastrdntestinalffi^ 

nervous system disorders, inflammatx»ry diseases, eme^, urinary i nco n tfac Bce, pain, 
nugraine or anj^ogeneitis ui a mammalian subject, eq»daliy humans. For treatment 
of GoesiSf tiiese compounds nmy preferably be used in combination with a SHT3 
receptor antagonisL 

30 The active ^^dine compounds of the formula (I) of this invention can be 

adn nn istered via dflier the oral, pa re n t e r al or topicai routes to mammals. &i general, 
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tiiese compounds are most dedorably administered to humans in doses langing £com 
dWQt 0.3 mg 19 to 750 nig per day, alftmigh vaiiations win neoessaiily oocar 
dependixtg the weight and ctmditUm of the subject being treated and tfaeprrticiilar 
louteof administtaticmcbosai. However, adcnagelevd thatisintiienngeof ftom 
S about 0.06 tag to about 2 mg per kg of body wdght per day is moA ite^iably 
enQdoyed. Neverd^ess, vaiiations may stQl occur dq«idiii£ upon tiie q^edes of 
animal bdiie treated and its individaal reqnnse to said me^ 
^pe of phaxnuKxxrtical fonmdbtfim dio^ 

socb adndnistiation is canied out la iome inabmoBs, dosage levdbi bdtaw the knm 

10 finiit of tlie aforesaid nngemsy be inore than adequate, wiuleinod^ 

doses may be employed without causing any Inrmfiil side efibcts provided Oat sodi 
hill^ dad» tevdls are first divided aito several sndi doses for admiidstiailon 
thion^bCRit die day. 

The compounds ei tiie preset inveotian nay be adtninisteitd done or in 

15 combination widi phamoooitically acceptable carriers or diluoits by eidier of the 
iri)0V6 routes previously indicated, and su(A administialicm can be 
or multiple doses. Moxt isoticulaily , tiie novd Aieri^eatic agents tibe inventim can 
be administered in a wide variety of diffemA dosage iorms, i.e., ^xey may be 
combined with various pharmaceutically acoqilable inert carriers in tiie iotm of tablets, 

1E0 ognules, lozenges, trodiees, hard candies, powders, sprays, creams, sahm, 
suppodtoiies, jfdiies, gds, pastes, lotions, ourtmeots, wiueous suspemdkms, iiu'eetabte 
sohitions, eUxirs, syrups, and the like. Such carrim include scdid diluents or fillers, 
sterite iqneous medk and various nontoxic oiganic solvents, etc lAseover, oral 
pharmacentical croiipodtions can be suitably sweetened and/or flayoied. Ingeaoal, 

25 the flieiapeatically-egiective compounds <tf tids invention are presot in sii^ dosage 
forms at comsenttation levds ranging about S.Oft to about 70% by wei||it 

For oral admhnstKBtion, tablets containing various exc^pient such as 
nric i Do y stalfinecdlntee, sodfoim dtrate,calchmi carbonate, dcddumfdios^jhate and 
glycine may be employed alfmg with various didntq^ts such as standi and pxefend>ly 

30 ami, potato or tapoca starch, alghdc add and certain compl«iaiUcates,tpg^^ 
granulatiim binders like pcdyvinyli^notidone, sucaose, geladn and acada. 
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Additinnally, lutnicating i^ts aidi as magimsiiun steatate, sodium lamyl sidfiatteand 
tBiczrtGfbav&jVi^MfyrtB^^ SoIxdccmqK^siticmsofasuii^ 
nmy dso be GOfiayed as fillers in g^tine cq>sules; preferred imttedals in Uds 
ooaasxidsm also indude lactam or milk sugar as well as luigh motenilar weigjht 

5 ]X>ly^lene gryccds* When aqueous soqwiriops and/or dixirs are desired for aal 
administxatioiit tfae active ingiedient may be co mb iped wiiii vaxicnis sweetening or 
flavoring agents, cdoiing matts or dyes, and, if so d^red, mndsiQdi^ and/or 
snqpending agmts as wdi, tqgdher wifli sucfa dUnents as waier, edutmd, jtfopyte 
glycol, glyocadn and various like comUnations tfieieof* 

10 For parentSKd admiiustration, sol ut ion sof aconq^KWind of tfaepate^ 

in eilto sesame or peantt oil or in aqueous ]mq^^^ The 
aqueous sdutions siKniU be suitddy bufiicfed 

liquid dflumt iirtt rendered isotonic. These laqueous solittkxns are snifaUe for 
intnn«iottsiioe(^on purposes. Tte oily solutions are suitable for intra-artia^ 

IS muscular and subotanemis ix^ection purposes. The pre^untkm of att fh^ solutions 
under storile comlitions is readily accomplished by standard phammcoitical techniques 
wdl-kmnfm to tho» tolled in tfie art AdditioinlIy^itisalsopMabletoadminist»flie 
comiKiunds of Oe pze»it invention topically when treating inflamnatoiy conditkms 
of the sldn and diis may preferably be done by way of creams, jdlies, gels, passes, 

20 ointments and the like, in Moor dano e with standard pharmaceutical practice. 

The activity of the compounds of the jx&snt invration, as substance P 
antagonists, is ddermined by thdr ability to inhibit the Innding of substance P at its 
leoq^ rites in CHOcdls whidi reveal NiCl recqptor or IM-9 cdls engdoj^ 
radioactive ligands. The subdance P antagonist activity of the herein described 

25 i^peridine compounds is evduated by ttringtim standard ass^ 

M. A. Casderi et aL, as rqxirted in Thfr IffBTOri flf ymmimfflpgy, 3260 (1984). 
Iliis mettod essentially involves determining the concentration of the individtol 
compom^ required to rediue by 50% the amount of radioIabeUed subdance P ligamls 
at their recqitor sites in said isolated cow tissues or IM*9 cdls, tterdiy afihrding 

30 diaradeiisdc ICso vdues for eadi compound tested* Mcafe spedfically, inhibition of 
j^SP binding to hmrni IM-9 cdls by compounds are d^ermined in assay buffer (50 



^97/08144 



16 

inM Tlds-Ha (pH 1 inMMnCIs, 0.02 % bovine serum albunint badtodo (40 

The leaction is initiated by the addition of cdls to assay buffior containing 0»S6 nM 
{fH]SP and various amrantrations of compounds (total volume; 0.S ml) and attowed 

5 to incubate for 120 min at 4 ""C Incubation is tenninated by filtration onto OF/B 
filtecs OE»:esbaked in 0.1 % polyefliylenimine for 2 boors). Nonspecific Uikding is 
defined as die xadioacfivi^ leimuiung in fhe piesence of 1 mM SP. Hie fillets ate 
placed into tubes and counted using liquid scintillation counter. 
The adverse efitect on CaP**^ dlmDd\mib^ 

10 verapamil binding in a rat heart membrane preparation. More fpedficaOy, venqpamil 
-binding is performed as previoudy described by Reyno^^ ff. PharmacoL Bc p, 
Tlier. 237, 731» 1986). Briefly, incubatims are initiate by tiie addition of tissue to 
tdies containing 0.25 nM f ^Idesmedioxyverqsamil and various ccmcoitraticms of 
compounds (total volume; 1 ml), l^spedfic binding is defined as tadioligaxidl»Adi% 

15 remaining in the presence of 3-10 iaM. n^faoxyvesrapamil. 

The ibctiviQr of the ccnnpounds of this invodtion against CNS disorders is 
determined in a jSax^, Mc^02)^^]substance P-induced tap|»ng test in geibils. More 
specifically, gocbils are lightly anesthetized with ether and the skull sur&ce is exposed. 
[Sax', l^Q^"]substancePcH:vdiicle(S jbd) are administered directly into tiie laloal 

20 ventrictes via a 25 gauge msedle inserted 3^ mm bdowla^ Fdlomng ii^ecticm, 
gerbils are placed in 2 1 beaker individual!/ and monitored for rqpditive Und paw 
tapi^. Some compounds prepared in the Mowing Examples woe tested bi 
accofdance with these testing methods. As a R»ult, it was found tibat tfie compounds 
of flie present inventions have goc^ anta|;onitt activity toward Substance P, particukaiy 

25 good activity ag^t CNS disorders with fovonedite metdK^cal properties. Mose 
s^sedficalfy, for exan^le, by comparing trifiummetfayl- and hexafluoraisqprqpyl- 
ben:!^aminq[ni«idine comiKHmds (Examples 3 and 5, respectively) with the 
corresponding no halo-substituted compounds, it was found tiiat the faalo-siibstituted 
(impounds showed unexpectedly improved activity against CNS disord^ 

30 The half life of the compounds of this invention is determined in ahuman liver 

microsome prqraration. More specifically^ tlie compound (1 /iM) was incubated with 
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pooled hunan Uva ndcnsonie (2.0 mg/ml), NADP (1.3 mM), NADH (0.93 nAQ, 
glucos&^pho^diate (3 J mlt^ MgCls (3.3 loM), and giucos&^ph«3>hale 
ddiydre^nase (8 units/ml) in a total vdunte of 1.2 nd 1(X) mM potasdom phoqdiate 
buffer, pH 7.4. At various dme podnts (0, S, 10, 30 and 60 min), a 100 ftl sample 

5 Am added to acetmitrile soliitian (1.0 mQ, He 
predpilated protein was qnin down in a oentriAige 0,000 x g, 5 min). Tbe 
supeaina i an t w as ana^zed \sf IXrMS. iJC-ltSiimtwasocnsistedafHewlMPadcBnl 
HP1(0OHFIjC system and Sdex AFI-IIL Sainiiles(10 iiQ woe ii^ecled by means of 
antosamider, onto Hewlett Fadcard ODS-B^peEsil oolnmn (2.1 x 20 mm). A mobile 

10 phase was oonasted of 80ft acetonitrne in 10 mM anunonium aoeiate. The 
measnranent cS AFI-m was analyzed wifli nniltl^ leacting madtoring (MRM) 
detection. 

Preparatimi of (2S. 3^3^-Hiioio-S-ftrifliiommethynbenzvnamin<»^2> 
IS plienylpiperidine dihydrochloride fComoound 2) 

ffl (2S. J.y>-2-Phenvly iperidin-3-amine dlhvdrochloride fComPonnd n 

This ccmqxnmd was prepared aooordix\g to die pvooedum disdond in .EP> 
558156. 

fift t2S. 3^3-^-inuoro-S-ftriflnonCTiethv!\benzvnamino-2^henvhrioeridine 

20 da^ydmehloride rComnonnd 2^ 

To a slined siU9»uioD of Conpound 1 (150 mg, 0.M mmol) and 2-iIuaro-5> 
(trifluaromeOyObenzaUdiyde (116 mg, 0.60 mmoQ in dry CH^ (6 mQ was «lded 
MaBH(OAc)i (179 mg, 0.84 mnuri) portionwise under nitrogen at room tempaatnre. 
The reaction mixture was tfined at room temperature for 6.5 hr. This was basified 

25 widk sat I^CO^aq., attracted wiftCHpia, dried witfiMgS04, and o 

gjve erode (25. 55)-3-C2-finoKD-5KtriflttoromediyI)benzyl)antino-2-t4)enyli^eridin^ 
a colorless oil Tins was purified witti diromatogrE9>hy to give pure (25, i5)-3-(2- 
fluQro-5-(trifiua9om^yl)toi^l)affiino-2-i^y]lripetidine as a cdoiles cSL (75 mg). 
This was diluted with ediyl acetate, added HQ-MeOH, and concentrated. The white 

30 solid was recrystallized ihnn MeOH-eflier to ^ve Conqxnmd 2 as a white crystalline 
(67 mg, 26.3 ft). 
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mp 195 -203 "C 

*H-NMR (CDQj, fiee base) 7<42 -^7^22 (m, 7H)» 6.99 (t, 7 » 8.8Hz, IH), 
3.90 (d, J « 2.2Hz, IB), 3.61 (d, / » t5.GHz, IB), 3.46 (d, 7 » 15.0Hz, IB), 3.28 
- 3.22 (m, IB), 2.86 - 2.76 (m, 2H), 2.08 - 2.03 (m. IB), 1.95 - 1.78 (m, 1.69 
5 -LS7(m,liO»l-48*i-44(iimH) 

pbaaditoilding dihytfrogWwiife ffipmiamidL3) 

To a stirred saspensian of Compound 1 (150 mg, 0.60 mirol) and 2-dilorD-S- 
10 (tiifiuanmiethyQbenzalddiyde (126 mg, 0.60 nn^ 

NbBH(OAc)s (179 ng, 0.84 nunol) portkinwiae under lutiqgen at zoom tBrnpearatme. 
H» Teae&oa ndxture was sdned at voom tanperatine for 17 tar. This was badfied 
widi sat. NaHCO^ aq., detracted with GHaQ], dried widi MgSQ*, and coocoitiated to 
crude (2$, i5)-3-(2-dfl{m)-5-(ttifluoromediyQbQa:^I)aimno-2-]di^ 
15 a cohidess oiL This was purified widi cbronntogra{Ay to give pare i2S, 55)-3-(2- 
diloro-S-(trifluonNnediyl)ben^l)ainino-2i)henylpiperidi^ as a colod»s dl (135 mg). 
This was diluted with ediyl acmte, added HQ-MeOH, and concentrated. The vidute 
solid was reoystallized from MeOH to give Compound 3 as a white crystalline (64 
mg, 24.1 %). 
20 mp 200 - 210 *C 

^-NMR (CDG^, fiee base) 7.40 - 7.22 (m, 8B), 3.91 (d, J 2.2Hz, IB), 
3.66 (d, 7 » 15.0Hz, IH), 3 JO (d, 7 « 15.QHz, IB). 3.29 - 3.23 (m, IB), 2.86 - 
2.76 (m, 2H), 2.10 - 2.05 (m, IB), 1.97 - 1.80 (m, IH), 1.70 • 1.58 (m, IB), 1.51 • 
1.45 (m, IB) 

25 Exampie 3 

Preparation of (2S. 35>-3-Q-Methoxv-5>ftrifluMomethynben2:vnamino-2- 

phenvlpiperidine dihvdrochtoride (Compound 

ffl 2-Methoxv-S-ftrifluoromethvnben2aldehvde rComponnd 4) 

To a sdired and ice-cooled solution of NaOMe 0K)4 mg, 4.68 mmol) was added 
30 2-{IuQro-5-(tiifluoromethy])baizaldd)yde (500 mg, 2.60 mmol) p(»ttonwise. The 

dropping funnel enjoyed was washed widiTHF. The resultant su^)enaon was stirred 
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at room t empe r a i me for 5 hr. Hie teacdoQ mixtine was neutraliaai^ for aoedc add 
^.3inl, 5.0 mmol), the advent was removed. To tiie solid readue was added water 
and tiffi mbcture was extracted with CH3CI2. Ttis combined CHiC^ extracts wsb 
wadied with sat NaHCO, aq., dried widi MgSQ*, and conoaitrated to give cnite 

5 Gonqmnd 4 as a widte solid. This was pmified wiA piqniaiive TLC to give pnre 
C om[ W Mi nd4asa>riiitecryaalline (3fi3iBg, 68.4 ft). 

*S-NM8(CDC10 10.47(8, III). 8.11(d, J » 2.2Hz, IH), 7.80(dd, / » 8.8, 
XSBZt IB), 7.10(d, 7 = 8.8Hz, 1^, 4.01(s, 3H) 
<m i2S. J^342^>tefeoxv.S^trifliiorpmedivrtbenzvItemino.2.fh^ 

10 diTwdmehtoride rCompound 51 

To a stirred suspension of Compound 1 (150 mgi 0.60 nmd) and Granpom^.- 
4 (123 mg, 0.60 mmoQ in dry CHjCla (6 ml) was added NaBH(0Ae)3 (179 mg, 0.84 
mnK>l) portionwise onda nitrogen at lOom te mi wcat u re. The reaction ndxtme was 
stirred at nwm tempexatme for 3.5 hr. Vm was Imsified widi at. NEaHCC^ ag., 

15 extracted widiCSaAhd^ with MgS04, and concratrated to 0veaude^, 5^ 
CS^4n^ioxy-S-(tiifluoiomediyI)bau7Qamino-2-phenyl|^)e^^ This 
was purified with dmmnfograiriiy to give pine (25, 55)-3-(2-medK)9^5- 
(tiifiiiorometi^QbensyOanuno-2-idtenylpiperidineas Hdswas 
dihitedv^c^l acetate, added HQ-MeCSH, and conccntrBled. The wlnte solid was 

20 xecryslalfized torn MeO!H-«to to pve 
32.4 %). 

nip 228 ' 233 *C 

'H-Mliat(CDCI„ firee base) 7.40 (d, J « 8.8Hz, IH), 734 ^ 7.23 (m, 611), 
6.71 (d, J » 8.8Hz, 1^. 3.92 (d, J » 2.2Hz, IB), 3.66 (d, J « 14.3Hz, IB), 3.52 
25 (s, 3B), 3.42 (d, J » 14.3Hz, IH), 3.33 - 3J29 (m, l^), 2.87 - 2.77 (m, 2H), 2.12 - 
1.90 (m, 2H), 1.66 - 1.56 (m, IB), 1.48 - 1.43 (m, IH) 

Example 4 

Pteparation of (2SL i^3-Q-Phenoicv-5-ftrifluoiomethvnbeiizyl>amino-2- 

nhenvlpiperidine dihvdrocMoride fCoroixiWld T) 
30 ffl 2-Phennacy-S-ftriflMoromethvnben2aldehvde fConrooond ft 

To a sdned solution of 2-«hloro-5Ktriflwxnmidhyl)benzalddiyde (500 mg, 2.40 
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mind) in DMF (S ml) was added pbend (226 mg, 2.40 mmd), KjCC^ (663 mg, 4.79 
mn«>l). Tbe xeaction su^^sion was dined at mm teinpetature for 1 hr, then at 
for 1.S hr. The reaction ndxtme was nemralizihg for acetic adkl (OJSinl), to 
soiveat was removed. To die sdid re^due was added water and Oe ndxtme was 
5 esctneiBdwifliCqiCIj. lliecomUoedGB^ extracts were washed with sat NfflCXJ^ 
aq., dried wifli M^gSOlt, and ooncentialed to giv^ crude Qmiqpomu^ 
11^ was jraiified mdi ctoomatQgxaidiy to pure 
mg, 12,9 %). 

%49MR(q)a,) 10.S8(8, IH), 8.21(d, J » 2.6Rz, IH), 7.70(dd, J « 8.8, 
10 2.6Hz, m), 7.50 - 7.42 (m, 2Q>, 7.31 - 7.25 (m, IH), 7.16 - 7.10 (m, 2H), 6.93(d. 
7 = 8.8Hz, IB) 

fii^ (2?. 3^-3-f2-PhenoxY-5-(trifluoromethvnbenzvltemino-2-phenvlpiperidine 
tl^y^"eWoride frmrroound 7> 

To a stirred so^penaion of Compomid 1 (150 mg, 0.60 mmoQ and Compomul 

IS 6 (160 mg, 0.60 mmol) in dry (6 ml) was added NaBH(OAc), (179 mg, 0.84 

mmol) portiaiwise vaader nitit^ai at room tempaature. The lea^ion mixnire was 
stined at room taiq)erBmre for 3 far. This was basified with sat. NaHCQs aq., 
extracted with CH3C12, dried with MgS04, and concottrated to give crude (2S, 3S>-3- 
0-phBnoxy'5-(trifliioiDmetbyI)bem^l)amino-2-iihaiyIi»peridine as a yellow oil. This 

20 was purified widi chromatography to give pure (2S, J'J)>3-(2-phenaxy-5- 
(triiIuairom^yQben3yl)amim)-2iiheny^nperidine as a ydlow ml (135 m^. This was 
dflnted witft ediyl acetate, added HCI-MeOH, and comsntrated. The white sdid was 
recrystallized firom MeQH-ettier to give Compound 7 as a white oydalline (1(% mg, 
36.0 %). 

25 nap 190 - 197 •€ 

'H-NMR(CDCI„ iiee base) 7.39 - 7.18 (m. 8H). 7.15 - 7.09 (m, 2H), 6.79 - 
6.71 (m, 3HD, 3.90 (d, / « 2.2Hz, IH), 3.66 (d, 7 = 14.7Hz, IH), 3.51 (d, 7 - 
14.7Hz, IH), 3.28 - 3.23 (m, IH), 2.90 (d, 7 » 2.6Hz, IH), 2.66 (dt, 7 » 12.1, 
2.9Hz, IH), 2.11 - 2.06 (m, IB), 1.96 > 1.81 (m, IH), 1.69 - 1.56 (m, IB), 1.46 - 

30 1.41 (m, IB) 

Example 5 
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ftflttialkm of (2S. 3^2>Phenvi»3-^5-(2.2.2-4rifluoro-l-ftrifliiO^ 
ineBiintvbenzvngminqriperiiBne dihvdrodrioride (Compound 1S\ 
ffl 4^.2.2-TVifltiaitvl>(trffliiommeflivlkliw1^ fCompomid Ki 

TUs compound was prqpaied according to thepmcedurra desoibed in J. Alff, 
5 j3!SiLu&IC., 820a972) 

fin S-Q.2.2.Ttilhinrt».l-rtrifliioroiii^^ fCimnyonnd 

Tea sdned and ke<ooled soiutian of Conqiound 8 (£50 
CBjClt (IS ml) was added neat TiCl4 (950 mg, 5.0 mmol) fallowed by djCHOMe 
10 (600 mg, 5.0 mmoO. After the addidm was complete, die mixture was slined at 
roomtenq^ratureforShr, poured into H3O (60 ml), and extracted widiCHjCli. The 
combined extracts were dried (Na^Qt), and concentrated in vaau* to j^ve a yellow ml, 
whid) was purified by a c(dumn chromatogrqAy on idlica gdl to give Compound 9 
(650 mg, 90%) 

IS >fl-NMR (CDQa) 10.47 (s, IH), 7.86-7.0S (m, 3H), 4.05 (hep, J - 8Hz, IH), 

3.98 (s, 3H) 

f^ffl m.3 ^3-Q-Med»oxvbenzvnammo-2-riienvhiiperidine fComnoMMLMB 
lids compound was prqared aceoiding to the proeeduxes deso&ed in 

01170. 

20 fivl (2S. 3.SWl^ igH^Butoxveatbonvl-3-f2-meflmvbengylV^ fOomponnd 
ID 

To a sdixed and ice-ooded mixture of Compound 10 (lQg» 27 nund), 3M 
NaOH aq. (36 ml, 110 mmdD and le^^BuOH (15 ml) was added (fieir-BnOCO)20 
(7.4g, 34 mmol). Afta stirrbig at room temperature overnight, die mixture was 

25 extras with AcOEt. The condnned AcOR extracts were waited with H^, and sat 
NaCl aq, dried (Na^04), and concentrated in vacuo to give Compound 11 (11 £, 
quant) as a pale yeSlow oil. 

»H-NMR (CDQa) 7.58 Ow.d, J » 7.3H2, 2H), 7.36-7.16 (m, 5H), 6.89 (ddd, 
J = 7.5, 7.5, l.lHz, IH), 6.81 (dd, J = 8.4, O.8H2, IH), 5.47 (br.s, IH), 3.96 

30 (dm, J = 13.4Hz, IH), 3.87 (d, J = 13.6Hz, IH), 3.79 (d, J « 13.«Iz, IH), 3.70 
(8, 3H), 3.10-2.99 (m, IH), 2.94 (dd, V 12.5, 3.4Hz, IH), 1.87-1.74 (m, 2H), 
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1.74-1.40 (m. 3H), 1.41 (s. 9H) 

This was esnployed the neKt step wifiioiit further pim&atioa. 

(v> f2g. m.^.Anri^>^vl■.l»»^Mltev«l^ 

A mixtoie of Compound 11 (Xl g), 20% FdCOB), / C (3.1 g), and Me(» (90 

looRt leiiipcjfH tu io ovBnd^it. After sn 
addltknal anionnt of 20% Fd(OB)s / C (03S g) was added, tiie 81^^ 
under an atmoqpiheie of at loom tenipentuKe-&r..ttiree dajn. Tbt catalyst was 
filteiedc^l^aeaUcrfodlte, andwaMwilhMMIHflioi^ Hie oraofained 
MeOH filtrate and washings were coocentnited in vacuo to give omde Compwmd 9 

10 (8.6g» qoanu). 

Hiis was disscdved in EtOH (20 ml), and then a wanned sohitiaQ of fiimaiic 
add (1.6 g, 13 J mmoQ in BOH nil)vras added in one portion to dds solatia at 
room ten^entbire. ThecrystalspredpitatedwerecoUectBdbyfiltraticai, washed mtfa 
i(»«tnUed BCH, and diied in vumo at SO "C to g^e (2S, J5>-3-amino-l-(im- 

15 butOKycaibonyI)-2-iphenylpipeddinei^nifinnaxatB(6Jg, 68%)a^ 

After a siuq»iac»i of semifiimaiate (1.2 g, 3.7 nunol) in HjO was ice-cooled» 
20% NaOH aq. was added until the ndxtme became basic. Hie mixture was thai 
eamacfed wid) AcOEt. The combined AcOEt extracts were washed with sat^NaOaq., 
dried Q^iB^SOO, and ooncattrated in vaau> to give Compound 12 C^SSg, 93%). 

20 >H-NMR (OXa,) 7.47-7.39 (m, 2H), 7.37-7.23 (m, 5H), 5.19 (br.d, / « 

6.2Hz, IH), 4.00 (dm, J « 13.0Hz, IH), 3.25-3.QS (m, 2H), 1.94-L83 (m, IH), 
1.83-1.S6 (m, 4H), 1.36 (s, 9IQ, 1.32 (br.s, 2B) 

M\ (7S. 3^.1-f<rf-Butoxvearbonvl>2-iihe«vl.3-f5-/2.2>2.trifltioi'o.l- 

25 ltoastiiiedaiuIice«ooledsirfttd(mofCotiq>ound 12(100^^ 

Compound 9 (100 ng, 0.3 mrnol) in diy CB2CI3 (10 ml) was added IIrBH(OAc)» ^210 
iQg, 1 mnud) in onepnrtion. After die mixtuic was stined at room t emperalui e for 
20 hours. The mixture was poured into NUSCC^aq., and extnurtedwidiCI]^ The 
conddned e9(tiacts WTO dried (NaiS04), and com«nti^ 

30 13 as a ydlow oil (170 mg) . 
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>B-NMR (CDQa) 7.61-6.82 (m, 5.45 (br, IH), 4.08-3.65 (m, 3B), 3.74 
(s, 3H), 3.10-2.96 (m, 6H), 1.90-1.20 (m, 4H), 1.39 (s, 9H) 
This was oiqdoyed in the not stq> wiftoat forto poiificalicm. 
rvii^ f2^. i.y ^-2-PheTivl-3-(S-r2.2.2-triflaoro-l-rtrifliiofomethyltethvn>2- 
5 methonfhagvltaminoiame^ (Comoonnd 14^ 

Tba8cdiitoofGoiiipoiindl3(170iii(g)inAcaBt(6^ 
(1 ml). The mixtuie was stirred at xoom teoqiemtuie for 45 odintttiu The niixtaie 
was pouxed into NaHCQi tq., and extracted wiUi CH^. The oomtnned extracts woe 
drfed (^iasSOJ, and conoeointted In wato to give Gm^^ 
10 dL 

>H-NMR (CDQa) 7.36-6.68 (m. 8H), 3.95-3.26 (m, SH), 3.55 (s» 3H), 2.89- 
1.40 (m, 6H) 

MS 446 (M+) 

TUs was employed in the next Step widtout further purificatim. 
IS fvnn (2S. 3.^-2-Phenvl-3-fS-f2.2.2-trifluoro-l-(trifluoromethvl^ethvn-2- 
ffffi^yheaigyl^nonioeridtne dihvdrochloride fCompPimdJSl 

To a sohidon of Conqxnmd 14 (160 mg) in CHsQ, (10 ml) was added an 
excess amount of 10% HQ-MeOH (6 ml). After die advent was eviQKnaled in vacuo, 
the residual solid was leoystalliied ftom IPA to give Compoottd 15 (130 mg, 83 %t 
20 thiee slqis) as a ooioiless oystal. 
rap290 - 294»C 

p ^ratimi of IM. 35^.2- Wieiivl.3-rS^1.2.2.2-teliaflnoro-l-ftriflaoron^ 
jnpA«nntyhmx^^^ dihvdrochloride fConrnonmLlffi 

25 m A-f1.2.2.2-T etrafluoro-l-rtrifluoroinettivl^vnamsole fComoound 1ft 

This compound was preparai according to the procedures described in Nqqxw 
Kagaku Kaishi, 2351(1973). 

f^i) ^1,2 2 2-Tetigflaoro-l-(trijfluoromethvitettivlV2Htneflioxv^ fComnonnd 

m 

30 "Hus compound was prqnred from Compound 16 in the same manner of 

CompcmA9. 
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^B-mSR (CDCls) 10.49 (s, IB), 8.13-7.12 (m, 3B), 4.02 (s, 3^ 
flffl /2g. J.SW.2-Phaivl-3^S-(1.2.2.2.tetMflTioro-l-ftrifliiotDi^ 
BietfaciryheBzynaininoiii^^ dihvdroeiikmite rCSommiund lift 

Tlds cooqxHUid was piqpBred £nom 
5 manner of Cniipoand 2. 

mp 265-270 *C 

*H-NMK (CDCI9, fiee base) 7M4.T2 (m, 8H), 3.96-2.7S (m, 6E0» 3 J[3 (s, 
3H), 2.89-1.40 (m, 4H) 

MS (fiee base) 464 (M+) 

10 BCTPpte 7 . 

prepantfjon of (2^. l^-3-fS-fl.l-Difluoro^vlV2-rtrifliioromethoxy)ben2vn^^ 

phenylpperidine dihvdiochloride fComnonnd 2ft 

ri\ 3-Tndo-A./trifliioromeftrotv^ben2alddivde fComnound 19^ 

TdflomMneUuDienilfcHiic add (18.6 ml, 0.21 minoD was added to 

IS jodosucdnimide (10.4 g» 46.3 nuniol) dropwise with ice^oolisg under an atmos^iae 
afN2. To the resultant deq> blue mixture was added 4-(tiifluoromethoxy)t^^ 
(4.0 g, 21.0 nunol) dnipwi» witii ice-cooling. Aitor stining at room temperature for 
Ah, the zeactiott nuxture was poured into an ioe-water (50 ml). The mixture was 
eadncledwithCIM^a. The oomihinedsolutioa was crashed with Na^S^aq.,!'!^^ 

20 aq. and taine, diieddi^^SQO, treated with activated charcoal, and oonceRtcated in 
i«aioto^avdeCompoui^l9(6.S6g,995S)a8apaleoiangeoiI. This soEdlfled 
S|Kmtaneowdy<m standing in a refijgerator (a kmg needle). This was emgdoyed in the 
next step witiiout tether puiificatioii. 

%-NMR(CDCI,)9.9S(s. IH), 8.39(d,/« 1.9Hz, IH), 7.91(dd,7»8.5, 1.9Hz, 

25 IH), 7.41(dq, J«8.5, 1.2Hz, IH) 

fin 3.CSmi»4-flrifluo toniethmtyttenaildehvde fComoound 20^ 

To a stined suqwnirion of Compound 19 (6.85 g, 21.7 mmol) and zinc ^anide 
(4.07 g, 34.7 mmol) in dry DMF (35 ml) was added 
tetrakis(ttipbaiylphosphine)pa]ladium(0) (3.00 g, 2.60 mmol) portionwise at loom 

30 temperature. The reaction mixttire was heated at 1(K)''C for 9h. The reaction mixtnre 
was diluted with toluene (100 ml)-2M NH, aq. (100 mQ. The organic layer was 
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separated. Th^ aqueous Jayor was diluted wiA tolu^ (100 ml) » filleted timnigjb a 
pad of oelite and tiie fOt^ cake ivas washed with tcdume. The organic layer was 
aepaiated and the aqufx>us lay^ was esdiacted with toiuene. The combitted soluticm 
was washed with TMNHsaq. (50ml)ahdbrine»diied(M^O4), andoonoen^^ 

5 ivoiotogivecradeimdiK^tasa&akta^ 

The cnx& product was jmrified by colunm 
texaitt-eayl acetate(10: 1-5:1) to s^ve Conipound 20 C2.87g, £2%) as a pale yellow dL 
^-NMRCCDa^lOMs, IH), 8.26(d, J»L4Hz, IH), 8J9(dd,/»8A L4Hz, 
IH), 7Jf9(dq. J»8.4, L8Hz, IH) 

10 Ciii\ 5-f^Hvdro xyethyn-2--ftrifluomniethoxvtozomtrile (Compound 21^ 

lb a stijnred solution of Compound 20 (2.59 g, 12.0mmo])indiyTBF^ml) 
was added UebAzBa: (4.42 ml^ 13.2 mmol, 3.0M in diediyl etiisr SKiIuticm) with ice- 
cooling under N^. Itie reaction mixture was stined at 0 X for lh» and tiim for 2h 
at romn temperature. Itie mixture vm dfluted with sat. NHaCl QO nd) wiOt ic^ 

15 cooling. Hie mixture was extracted with ether. The combined solution was wadied 
with hrine^ dried (MgSQJ, and concratrated in vacuo to give crude Conqxnmd 21 
(2.78 g» quant.) as a yellow oil* This was enqdoyed in the next stq) without finflier 
purification. 

*H-NMR(CDa,> 7.7S(d, 7»2.2Hz, IH), 7.66(<id, J^%.% 2.2Hz, IH), 
20 7.39(dq, /»8.7, 1.7Hz, III), S.Q3-4.90(in, IB), 2.02(br.s, IB). 1.S1(<1* i»6.6Hz, 

Toastined8oluticmofC(»npouiid21 (2.78 g, 12.0iniiioI)indi!yCE^CIv(100 
ml) was added inaiigaiiese(IV)oKide (activated; 13.9 g) ponkmwi» at xoom 

25 temperatine. Tbe naKtuxewasieflux^ After cocriUuig to room tenqMratue, 

the mixtme was filtered through a pad of cefite and the catalyst was washed with 
CBJlXi' filtrate and washings were conoentrBted in vacuo to ^rve crude 
Compound 22 (2.31 g, 84%) as a ydlow a>lid. 
This was en^lc^ed in die next stqp without farther purification. 

30 *H-NMR(CX>a,) 8.66 and 8.31(each d, 7»2.2Hz, total IH), 8.24 and 

8.17(each dd, J«>8.8, 2.2Hz, total IH), 7.54-7.47 and 7.46-7.39(eacfa m, total VB), 
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2.66 and 2.65 (each s. total 3H) 

M 2-MeBivi-2-^3-<n;ano-4-ftrifluoroin^QXvlDhenv 23^ 
To a atined soiiition of Compound 22 (2.31 g» 10.1 nunol) in diy GHsOgOO 
mO was added 1,2-ethanedithiol (1.42 g, 15.1 nunoi) and bonm tfifluodde edieiate 

5 (1.14 g/8.1 mmoiD at locmi teniperatine. llie isacthm ndsdinre was atoed at loom 
tem^entme for ISh. The mixture was diluted with S% NaOH aq. (40 ml) and tiie 
Qigamc layer was sqxtiated. The aqueous layer was extracted with Cajdi. The 
oondnned scfludon was wa^died widi brine, dried (M^4), and ooneentrated In vacw> 
to pve crude product as a puijAe oiL Tlie cnide product was purified by oolunm 

10 dvomatogrqihy on silica gA with hexanfr«thy] acetBte(5ft 1-20: 1) to give GonqKnmd 
23 (2.61g, 85%) as a puiple oil. 

»H-NMR(CDCl3) 8.15(d, 7«2.6Hz, IH), 8.03(dd, J»8.8, 2.6Hz, IH), 
7.32(dd, 7=8.8, 1.5Hz, IH), 3.58-3.44(m, 2H), 3,43-3.28(m, 2H), 2.13(s, 3H). 
S»fl.l.Difl uQfQethvlV2-ftrifluoromethoxv>benzon!trile fConnxiund 24^ 

15 To a stirred suspensdon of l,3-dibron)o-S,S-dimediy]hydantoin (DHH)(1.07 g, 

3.73 nunol) in dry CH^s (8 ml) was added HF-Pyxidine (0.9S nil, 4.11 mmol) at -78 
*C (aoetooe-dty ice). To dus was added a solution of Conqxnmd 23 (570 mg, 1.87 
mmoO in dry CE^Ca^ (4 ml) at same tnnpeKBture. The reactioa mixture was^oined 
at -78 *C for lOmin, and then for 30aan at xoom tem p er a ture. The mixture was 

20 poured into sat. NaHCOjaq. (40 nd) and skred at iwnntenif^^ The 
mixture was filtovd throoi^ a pad ctf c^te and the filter cake was wasted with edw 
Tixa organic layer was separated and the aquecms layer was extracted wiA edier. The 
combined solutfon was washed with 10% HQ aq. and brine, dried (MgSQJ, and 
conc ential ed in vacuo to pve crude product (670 mg). The crude product was purified 

25 byprq>. Tix:widi hexapDe-etfa]^acetate(S:l)to^ve Compound 24 (408 mg, 87%) as 
a ydlow oiL 

'H-NMR(CDCl3) 7.88-7.85(m, IH), 7.83-7.76(m, IH), 7.Sl-7.43(ra, IH). 
1.54(t, J= 18.3Hz, 3H) 

IR(film) 2245, 1619, 1504, 1417, 1391, 1272, 1265, 1212. 1185, 1120, 924, 

30 844. 

rvffl Wl l>DifliinmediylV2.ftrifluoromethoxv^betmJd^^ fContpomMl y>) 
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To a ^rred sedation of Compound 24 (1.31 g, 5.22 inim>l) in diy CRfil^ 
nd) was added a ndution of (fiisd>utylaluniinnin hydride(DIBALl £6.20 ml, 6.26 
nunol, I.OIM in tduaoe solution) with ioe-oooling. tlie reaction nuxtnre was stined 
at 0 ftC for 31l To fte nuxtme was added H<iO(6 ml). Mowed 6M HQ aq. (20 

3 ml) and stined itfiocmteiiqwatiiie for l.-Sh. Tiieaoisanic layer was sqpanted and flie 
aqueous layer was eadnKlsd widi CHJClt. The combined sointicm was washed with 
saL IbBCOi aq. and taine, dried(MgSO!t) and conceDtrated in vacuo to ^ acnte 
pcodoct llie crude jmNioet was porified by oohmmdinmiati^^ 
hesone-ed^ acetate (50:1-30:1) to give Omipoand 25 (1.17 g, 8S%) as a ydkw oO. 

10 *H-NMR(CDCI,) 10.39(s, IH), 8.1S-8.08(m, IH), 7.86-7.78(m, 1^, 7.48- 

7.40(m, IH), 1.95(t,7»18.3H2, 3H). 

IR(film) 1702, 1618, 1499, 1390, 1269, 1212, 1180, 1115, 923. 
^viin tiS. ^.yvi-ferf-Butoxvcarbonvl-3-f5-f 1 .l-difluoToethvn-2- 
rtrifln<m>methoxv^benzvl)amino-2-DhemdTODeridine (Compound 26^ 

15 To a stined solution of Compound 12 (500 mg, 1.81 mmol) and Conqwund 25 

(552 mg, 2. 17 mmoQ in diy CELidi (10 ml) was added «Klium triaoeunyborohydiide 
(1. 15 g, 5.43 mmol) portionwise at room ten^poature. Then to this was added acetic 
- add (1(9 mg, 1.81 mmol) at same tempoatoie. Hie reaction mixture was stirred at 
room temperature for 66h, The reaction mixture was basified to piHlO-ll widi 10% 

20 NbOH aq. with ic&-cooling. The organic layer was sqparated and die aqueous l^ef 
was extracted with CH^2- 'n>e combined scdution was washed wifli brine, dried 
(MgSQi), and concentrated in vacuo to give crude product (1.46g) as a pale ydlow oiL 
This was employed for the next step widwut further puiificaticm. 
(W\ (2S. SSt -3-fS-(l.l-Difluoroethvn-2-ftrifluonamethoxv^benzvnamino-2- 

25 phmylpipisridine fConmoand 271 

Toasdnedsototionof Compound26(660mg, 1.25 mmc^ in c&yl acetate (6 
nd) was added c. HQ aq. (2 mQ with ioe-cotding. The reaction mixtuie was stined 
at room temperatuie for 50niin. The ntixtnre was barified to pHlO-11 widi 10ft 
NaOH aq. witii ic&<OQ)tng. Hie otganic layer was sqnrated and the aqueous li^ 

30 was extracted witii AcOEt. The combined solution was wadied witii brine, dried 
CMg^4), and concentrated in vacuo to give crude product as a pale ydlow^^ The 
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erode product was purified by coluinn chiomatt^iaphy on idlica ffi widi 
dkiiicsroiiu:fbane-inetf>aiiol(20:l)to '>0%)asaydlowoil. 
•H-MifflRCCDaa) 7.40.7.30(in, 7H), 7.17-7.10(m, IH), 3.91(d, J«2JHz, 
3.61(d, 7«15.aHz, IB), 3.47(d, J-lS.OHz, IH), 3.30-3JiO(im IB), 2.89- 
S 2.73(in, 2m* 2.13-2.00(m, 1H)« i.97-1.71(in, IB), 1.82(t, J-l&lBz, 3EQ, 1.7D- 
155(111, IB), M3-L40(in, IH), 

IR(film)3340, 16QS, 1497, 1454, 1419, 1387, 1354, 1309, 1259, 1250, 1221, 
1173, 1118, 920, 874, 834, 753, 702. 

10 phenvlpiperidine dihvdrocMoride fCombound 28^ 

The Conqwmnd 27 (360 mg. 0.87 nunoI>was treated with netfaanoHiydiDgen 
diloodde (ca 70 ml) and tte solvent was ev^QKuated in vacuo to give ciude prodiut as 
a«diite»did. The crude product was leoystallizedihxmiethaad-dBeth^^ 
Compound 28 (370 mg, 87%) as a wlnte sold. 
15 mp: 172-174 "C 

mpSBt) 3435, 1607, 1573, 1512, 1458, 1303, 1264, 1208, 1173, 1124, 924, 
906, 826, 747, 698. 

T>rep»witi«w of (2S. 3S^ -3-f5-fl.l-DifluometfavIV2-iniithmtvberttvl)^^ 
20 pheny^piperidine monomanddale fComnonnd 37^ 

0)J2:gaaiiHh5:<ll-hyriffww^ fCgrnnmnii 

This oon^xmnd .was piqarod ftom 3-dnmio^iiM:thoi9benzaIddiyde in the 

# 

nme mamier of Compound 21 

*H>MMR(CDQ,)757(d,7»2.2Hz. lH),7.28(dd,J«8.4, 2.2Hz, lH),6.88(d, 
25 IB), 4.84(q, 7»6.2Hz, IH), 3.89(s, 3H), 1.78(br.s, IB), 1.47(d, 

Je6.2Hz, 3B) 

CSi 3-Brom^4-methoxvacetODhenone fConmound 3m 

This compound was prqmied from Campoimi 29 in the same oumner of 
Gompcnmd 22. 

30 »H-NMR(CDa3) 8, 17(d, J=2.2Hz, IH), 7.92(dd, J«8.4, 2.2Hz, IB), 6.94(d, 
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/-8.4Hz, IH), 3.97(s, 3H), 2.56(s, 3H). 

fim 3-Cyanf»4-iiieth(WvacetoDhenone fConmound 31^ 

Hiis co mpoun d was {nqaied from Gon^ound 30 in flie same manner of 
Cmnpoond^. 

S >H-NMR(CDQ,) 8.21-8.14(m, 7.09-7.01(m, m* 4.Q2(8» 3H), 2J8(8, 

3B) 

M\ 2.Misawl.2.Q-ewano4-inediiBtv|ahiMV fCwnpoimd 32^ 

Hiis omqxmnd was jncfBrBd from Gompound 31 in fhe same manner of 
Compound 23. 

10 *H-Mm(CDas)7.98(d,/»2.fiBz, IH), 7.93(dd, 7>o8.8, 2.fflz, IH), 6.91(d, 

J-8.8HZ, IH). 3.93(s, 3H), 333>3.32(m, 4H), 2.n(s, 3H). 

(v^ S-/l.l-I>ifluon)ethvIV-2-Tnethoicvbenzonitorite fCotnnound 33^ 

• To a stined suapenaim of N-iodosuGsdninude(12.5 g, 55.7 mmol) in diy 

CH^(€0 ml) was added HF-Pyiidine (6.81 ml, 30.6 mmol) at -78 **€ (aoetcme-diy 
15 ice), followed by a solution of Compound 32 (3.50 g, 13.9 mmoO in dry CH2a2 (10 

mQ at same teaqKratuie. Tbe reaction mixture was stined at -78 "C for lOmin, and 

flien for 30min at -10 *C (meOanol-ice). The mixture was poured intt> sat NaHCQ) 

aq. (100 ml) and stined at room toxiperabirB for 2h. The mixture was fiUoedtiuooeh 

a pad of odite and die filter cake was washed widi Cl^Cla. Ttte oigamc layer was 
20 separated and the aqueous byer was extracted witfi CH2CI2. The coml^ned solution 

was washed witii sat. NagSsQ] aq. , 10% HQ aq, and brine, dried QdgSO^, md 

concentraled i>i voato 10 1^ erode product as a yeiOow oil. 

The crude product was pnri&d 1^ column duomalognqdiy on dUica gd uritii 

hexane-etiiyl aettateCS:!) to give Compound 33Q.67 g, 979S) as a white solid. 
25 ^H-lQ4R(CDa^ 7.73-7.65(m, 2H), 7.0E2(d, J»8.4Hz, 1H)» 3.97(s, 311), 

1.91(t, J»18.0Hz, 3H) 

M\ 5-fl.l-r>ifluoToethvlV2-methoxyfaenzaldehvde fCompound 34^ 

This compound was prqared from Compound 33 in the same manner oi 
Conq;N>und 25. 

30 »H-NMR(CDa,) 10.47(s, IH), 7.97(d, /=2.6H2, IH), 7.72(dd, 7=8.8, 

2.6Hz, IH), 7.05(d, J»=8.8Hz, IH), 3.97(s, 3H) , 1.93(t, /=18.0Hz, 3H) 
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phmvlraperidin e fCompound 25S 

Has oompound was prqared fiK>m Qni^ouiuls 12 and 34 in Ae same inamier 
of Gosq[Kniiid26. TMs was oiqdoyedmtiie next st^wittootfaitiia]^^ 

(CtapftmA 3ft 

Hiis oompound was psqmed from Compound 35 in the same manner of 
C(mipouiid27 

>H>NMR(CDai) 7.3S-7.18(m, 09), 7.15(d,7«2.2Hz, IH), 6.68(d,/»8.4Hz, 
10 IH). 3.89(d, /-2.2Hz, IH), 3.66(d, 7- 13.9Hz, IH), 3.49(s, 3H), 3.41(d,Jo 13.9Hz, 
IH), 3.32-3.20(m, IH), 2.86-2.72(m. 2H), 2.18-2.QS(m. IIQ, 2.Q2-1.81(m, IH), 
1.86(t, J«18.0H2, 3H), 1.72(br.s, 2H), 1.75-1.52(m, IH), 1.47-l.35(m, IH). 

IR(mm) 333S, 1614, 1SQ2, 1451. 1385, 1308, 1280, 1252, 1174, 1123, 1030, 
923, 901, 870, 816, 751, 701. 
15 rn\ (2S. ^ W5-flJ»Diflii(m>ethylV2-methoxvben2vltonino»2^enylp}peridi^ 
monomandelate fCompound 37^ 

To a solution of Compound 36 (11^ mg, 0.50 TamS) in ^hmol (3 ml) was 
ludded (RH->«ianddic add (75.4 mg, 0.S0 mmoi) at room temperature. After the 
sidvent was ewponaed in vacm^ flie reddue was leaystallized from ethanol-<lietbyl 
20 eflier to ^ Compound 37 (168 n^, ^%) as a wliite scdid. 
inp: 177-179 "C 

lR(fflm) 3400, 1615, 1S76, 1506, 1473, 1454, 1399, 1384, 1362, 1345» 1318, 
1249., 1172, 1137, 1115, 1054, 1028. 900, 756, 742, 698. 

Bttmpte 9 

25 preparation of f?.y. 1^- 3-Q-Methoxv-5-^1.1.2.2.2-^ientafhioroeaiyfthenzy^^ 

phmylpipmdine <j Wrog^loride (Cwr^pownd 43> 

m 2-r3~Bromo-6-methoxvDhenvlVL3-dioxane (Compound 38^ 

A mixture of 5-bromo-o-anifflIddiyde (lO.O g, 46,5 mmd), propane-l,3-diol 
(3.90 g, 51.2 mmoi) and BFj-EtjOCO. 15 ml) in toluene (50 ml) was refluxed in a Dean- 
30 Staik qqpaxatus for 3h. Hie reaction mixture was cooled, diluted with ether. The 
orgamc la^ was waited successvely widi sat NaBCOj aq. , water and brine, dried 
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(MgSQJ, and c on ce n li a ted in vacm to give erode product lliezesidiKwasdi^Ded 
. to pve Compound 38 (10.7 g, 84%) as a ccdodess oil. 
bp : 124-125 •00.23^.25 mmHg 

»H-NMR(CDCa3) 7.74(d, J=2.6Hz, IH), 7.39(dd, >«8.8, 2.6Hz, IH), 6.74(d, 
S 7»8.8Bz, IH), S.81(vlH), 4.3M.17(m, 2^, 4.06-3.91(itt, 2^), 3.82(s, 3H), 2.35- 
2.10(111. UQ, l,50-1.3S(m, IB). 

fin 2-f2-MetiitiCT-5^1 J.2.2.2.^tafliioroe^ fOamptmnd ^ 

A SO ml nmod bottom fladc equipped wilfa Deaii*Staik tRQ> and itfbn 
condenaa- was dialed widi Compound 38 (1.0 g, 3.66 mnud^, sodium 

10 peataflu uioiaopi o na le (1.29 g, 6.95 mmol) and coppe»(0 iodide (1.46 g, 7.fi» mmri^, 
DiMF (15 m^ -toliKne (6 mO. The dnny was heated to 120-140 *C (bath 
tempei a t u re) and toluene (6 riJ) was lemowd by dIsliBatiop. Theieadkmmntnie was 
healed at 140 ''CCunno'teinpaatiue) for 15h. The mfactufB was diluted with water (40 
nd) - tcduoie (IS ml) - ^yl acetate (60 ml). The niixtuie was illtaed dmnigh a pad 

15 of ceiite and die iilt» cake was washed with ed)^ acetate. Itie filtrate was washed 
with water, and brine, diiedQkdIgSOJ and concentxatedfevoato to gi>« crude prod^ 
Hie erode product was purified by column duomatogxaphy m silica gd wifli hegian&- 
ediyl acelate(10:l-5:l) to give Compound 39 (1 .07 g) as a pale ydlow oil 

•H-NMR(CDaj) 7.87(d, /=2.2H2, IH), 7.53(dd, 7=8.8, 2.2Hz, IH), 6.96(d, 

20 7-8.8HZ, IH), 5.85(s, lE^, 4.26(dd, 7-11.0, 4.4Hr, 210, 4.00(td, 7-12.3, 2.2Hz, 
2H), 3.89(8, 3H), 2.36-2.1S(m, IH), l.S0-1.38(m, IH) 
ffift %Metho«y.S>fl J^.2.2wpentaflnoroetiivl1henMlddivde (Compound 40^ 

To a ^ned solution of Clonvoand 39 (1.0 g) in wxtone (30 ml) was added 
cone. HQ (4 mO at room tempeiataie. The reacdon mixtnre was stined at room 

25 tenqpentme for 5h. The advent was evqMnated in vacuo and die lesidue was 
extracted widi edier. The oondnned stdution was washed widi sat NbHCC^ a^. ,and 
brine, diiBd(MgSO^ and concentratBd in vaam to ^ve erode prodtut (790 as a 
yellow soiid. The crude product was purified by ooluron duomatpgnqihy on alica gd 
widi hexane-isoprapyl edier(10:l-3:l) to give Compound 40 Q75 mg) as apale ^low 

30 solid. 

lH-NMR(CDaa) 10.48(s, IH), 8.08(d, 7»2.2Hz. IH), 7.77(dd, 7»8.8, 



PCT/IB9&00S72 



32 

2.2Hz, IH), 7.13(d, 7-8.8H2, IH), 4.Q2(s, 3H) 

(iyY f2S. 3.y^-l-/err-Butoxvcarbonvl-3-f2-Methoxv>S-f 1.1. 2.2.2- 
pmlafliimoethvttbenzvlteimno-2iihenvlm^ (Cnmpound AW 

Ttis Gonpound was pi^axed fRmi Coaqxmnd 12 and Conqaouad 40 in die 
5 same maaner Gompoond 26. This was en^lofyed in flie nest nop vtHOumt fiirther 
puiiiicalion. 

(v^ (2S. 3SU 3-Q>Metho»v.S-fl.l.2.2.2.<ientafliMmiethvnbmgyl^no^^^ 

Hiis ooinpoQQd was ptcptni bom Compound 41 in tiio same manner ti[ 
10 OmpoaniTI. 

>H-NMR(CDa,) 7.38(dd, /«*8.4, 2.2Hz, IH), 7.34-7.18(m, 6B), 6.74(d, 
J«=8.4Hz, IH), 3.90(d, J«2.2Hz, IH), 3.e9(d,J« 14.3Hz, IH), 3.53(s, 3H), 3.40(d, 
J» 14.3Hz, IH), 3.34-3.24(m, IH). 2.88-2.74(m. 2H), 2.1S-1.83(m, 4H), l.ti9- 
l.S3(m, IH), 1.50-L38(ra, IH) 
15 IR(fflm) 3330. 1614. 1501, 1460, 1334, 1304, 1275, 1258, 1203, 1145, 1119, 

1096, 1029, 1004, 870. 815, 746, 700. 

M\ fix 3-f2-Methoxv-S-fl.l.2.2.2-pentafluoiqethvnbeHzvl^|go-2. 
phenvlpiperidhie dihvdrochloride rComPonnd 43) 

Has compound was prepared firom Compound 42 in the same manner of 
20 Can9omid28. 

mp : 201^202 °C 

mm 3455, 1617, 1554, 1506, 1453, 1443. 1416, 1337, 1282, 1258, 1221, 
1202, 1180, 1148, 1131, 1091, 1010, 744, 693. 

fiample 1ft 

25 Pneparation of (2S. 3S)n 3-f2-Metho»v^S-Q.2.2-trifliHm>tsBiY»)heMy1V^ 
phenylpperidine dihvdraehteride rComnound 491 
m W4.MeriimcvphenvlV2.2.2-trifluoMeflivl hmnride rCmrmoond 44) 

This eonipoand was prqpaied according to the procedure described in L..^jil 
Qm„ SP g.. 111. 1455 (1989) 
30 fin l>r4-Metho icvphenvn-2.2.2-trifluoroethane (Cnmpmrnd 45) 

A solution of Conqwund 44 (1.08 g, 4.00 mmd) in ettianol (20 ml) was 
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hydiogenated over 10% mg) at a 6ffl&L Thecatalyst 

wasBItoed tim)tigbapadof ^ The 

oomUned solntioD was washed widi Ittlf-brine and lxiiiie» dried Qt^^^ and 

5 dL 

%-NMR(Ca)C3a) 7.24-7.17(m, 2H)» 6.93-6.84(in, 2^, 3.81(s, 3B), 3 JO(q, 
Jcil0.9Hz» 211) 

2>Methi«y>S^.2 Atriflum^ fCompoand 40 

ToastfandsoiutioDofCcmqK^ 4.00 imnoQ in diy CH^CIt (IS 

10 lid) wasaddedTiC^ (1.67 g/8*80iiiii»l)v^ After ISinin, 

to flds was added a solutioii of dicMcsom^l meftyl edier (920 mg, 8.00 mmoQ in 
diy C^Cla (S ml) at sune traq^ratuie. lliereacdonnnxtiirewassdnedatOabC ibr 
ISmin, and thai for L5h at xoom temi^ature. The mixture was diluted witti water 
^ml) widiice-ooofingandstinedatnu>mtraipeiaturef^ The organic ISQfer 

IS was separated and the aqueous hsy&r was extras with CH^Qa. Tte combined 
solution was washed witii saL NaHCQs aq , and inine, dried (MgSOi^) , and conc e n trated 
in vacuo to give crude pnuiuct as a yeDow dL The crude pnoduct was purified by 
cQhurni chromatogn^hy on silica gel with hGcane-etfayl acetate (40:1-20:1) to give 
Compound 46 (SOO mg^ 57%) as a colori^ ^Iid(needte). 

20 ^H-NMRCCDQa) 10.46(s, IH), 7,76(d, /«2.2Hz, IH), 7.49(dd, 7«8.8, 

2.2H2, IH). 7.00(d. i»8.8Hz, IH)^^ 3H5, 3^34(q, J«io.6^ 2H), 

^^^ jj^ienyhmieri dine fCom^Mmid 4T) 

This compound was prqpaxed fiom Compound 12 and Confound 46 in tte 
25 same manuer of Confound 26. This was employed in tte next step without forfter 
purification. 

(EtonpPWftd 48) 

This compmmd was piepaied fiom Conipcnmd 47 in die same manner of 
30 Compound 27. 

*H-NMR(CDa3) 7.35-r20(m, 5H), 7.06(dd, J«8.4, I.8H2, IH), 6.84(d, 
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7«1.8Hz, IH), 6.65(d, 7-8.4Hz, IH), 3.90(d, J»2.2H2, IH), 3.68((i, /«I4.3H2, 
IH), 3.49(s, 3H), 3*42(d, 7«14.3H2, IH), 3.35-3.24(in, IH). 3*20(q, J«11.0Hz, 
2.88-^73(m, 2H), 2.2d>1.8S(in, 4B), 1.68-1 J2(m» IH), 1^1.37(m IH). 
m(mm) 34S0» 1614, ISOO. 1465, 1445, 1430, 1359, 1328, 1263, 1249, 1237, 
5 1128, 1103, 1074, 1031, 854, 822, 810, 773, 746, 700, 672. 

ATiydrodilftride (CataoBmd 49\ 

Hus oonpound was piepaxed fam Cmnpoimd 48 in tfie same inaoner of 
CoBopiyuntf 28. 
10 mp : 209-210 *C 

IR(KBr) 3450, 1552, 1506, 1451, 1441, 1415, 1369, 1333. 1260, 1241, 1170, 
1132, 1086, 1030, 978. 807, 748, 693. 

Preparation of f2S. 35ri-3-Q-Mf5thcixv-S-fWtrifluowMnethvltethvlVbK^ 
15 phenvlpiperidine dihvdrochloride fConroound 55^ 

fft 1-f44^^rtho«vohtmvlVl-ftrifhioromethvltelhvl bromiderComDound SO) 

Has componnd was prqaitd acooiding to die jnooedure (1. Am. C3iein. Soc., 
104, 211 (1982)) 

m W4-Metho«viihenvlVl-ftrifliioiometfavIto^ Sn 
20 This oonpound was prepared ft«n GonDpoimd 50 in tiie same manner of 
Coinixnmd 45. 

>H-NMR(C!DCIs) 7.28-7. 19(m. 2H), 6.93-6.84(m, 2H), 3.81(s, 3B), 3.48- 
3.27(m, IH), 1.48(d, J«7.QH2, 3H). 

25 TMs oonqxnmd was prqnred fironi Compoand 51 in tiie same manner of 
OonqK}imd46. 

»H-NMR(aX3s) 10.46(s, IH), 7.79(d, J«2.6H2, IH), 7.52(dd. J=8.8, 2.6H2. 
IH), 7.00(d, J=8.8Hz, IH), 3.94(s, 3H), 3.53-3.32(m. IH), 1.50(d, J=7.3Hz, 3H). 
(iv) /'^.y. 3^).l-/grr-Butoxvcarbonvl-3-f2-Methoxv-5-n- 
30 (trifluoromethvlkdivnbenzvnamino-2-DhenvhnperidinefComD^ 

This coiifipwnd was ptepsati from Compounds 12 and 52 in the same mamiar 
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of Craqwund 26. Hds was enqployed in the next stq» widunit fiirdiar pudficatun. 
(v) f2S. iJI-3-Q-Methoxv-5-fl-ftriflaoreinethvnet1iynhgngyltemi«o-2- 
IlhBOXbteilMGon^oniid 34) 

lliis cooipound was pn^paied fiom QacapaatA Si in tfic same mannar of 
5 Gompouid 27. 

*H-NMR(CDCI,)7.3S-7.19(ffl«5E9,7.13-7.05(in, IH), &91-6.»6(m. IE), 6.68- 
6.61(10, IH), 3.91(d, Js2.2Hz, IH), 3.7S-3.15(m, 7H), 2.88-2.73(m, 2^, 2.30- 
1.89(m, 4H), 1.70-1.51(m, IH), lJ0-i.3S(m» IH), 1.42(d, X«7.3Bz, 3B). 

IR(i9m)3330, 1612, 1500, 1462. 1385. 1349, 1331, 1295, 1250, 1171, 1157, 
10 1122, 1082, 1049, 1031, 995, 805, 747, 701. 

dihydrochloride fCompound 55) 

Thds eompoand was joqaied fiom Compnind 54 in die same manner of 

Craqwand 28. . . _ 

15 nip : 217-218'C 

IR(KBr) 3450, 1554, 1505, 1465, 1453, 1442. 1417. 1334. 1253, 1169, 1159, 
1144. 1120. 1083, 1050. 1030. 748, 693. 

PwytTBt«winf/M.3^3-r5-f 1 . l-<HinethvM.4.4-trifluon>-2-4wtvnvlV-2-niefl««v^ 
20 ainiiM».2.fheny^piperidine dihvdniehloride iCaamaaiiA 6m 
jQD 4^l.1-Pimefliyl.2.wopvnvnani80te rCSonmoand 5ft 

nds cmnspound was pmqpared aooording to the jp roce dur e s described in 
Tetrahedron Lett. 4163 (1977). 

£q1 4-fl J-Dimelfa yM.4.4-triflnmo-24intvnvltorigDle fComponnd S7> 
25 Toasiinedsoliidonof Conqwund 56^.22 g, 1.26 nnnaiO in 11^ 

added n-BuIi (1.69 M in hexane, 0.82 ml, 1.39 mmeQ at -78*C under then 
wanned up to 0"C, and sdxred for Ih. 5-(rcifluoionitiiqd)dibeozoUiiopfaenium 
txilhioiomediane-salfbnate (1.01 g, 2.52 mmol) was added, and s&ied for 3h at 0*C 
The mixture was quendied by the addlkm of NaHCO^ aq. , and ousted vddi CB^C^ 
30 The onnbinedofganickyers were dried over ]t^04,fille3ted, and CO 

was purified by SiO^ chrmnatogrq^y to give Compound 57 0% mg. 13%) as a 
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OQlodessdI. 

*H-NMR (CDO,) 7.37 (d, 2H, 7 « 8.8 Hz), 6.88 (d, 2H» i = 8.8 Hz), 3.80 
(s, 3H), 1.62 (8, 6H). 

Tbi» obmpound was piqared fcom Compouui 57 in die same manner iof 
Gon^ouDdP. 

*BmiR iCDO^ 10.47 (s. IH), 7.87 (d. IH, j » 2.9 Hz), 7.71 (dd, IH, J » 
8.8, 2.9 Hz), 7.0L(a, IH, J « 8.8 Hz), 3.94 (s, 3H), 1.64 (s, 6H). 

10 M (2g. 3^1-fgff-PflWyycartwnyl-3-fHI .lsfimglhyH.4,4-<rifltioro-;!l-fcroyl)-^ 

inethoxvbenzvnamino-2-phenvlPiperidine rCompound 59) 

This compound was jni^nicd fiom OmqKH^ 
maniMr of Conq)oand 13. 

»H-NMR(CDa3) 7.62 - 7.53 (m, 2H), 7.36 - 7.20 (m, 5H), 6.78 (d, 1H,7 » 
15 9.2 Hz), 5.53 - 5.42 (m, IH), 4.01 - 3.88 (m, IH), 3.83 (s. 2H), 3.70 (s, 3H), 3. 13 - 
2.93 (m, 2H), 1.92 - 1.35 (m, 4H), 1.60 (s, 3R), 1.59 (s, 3H), 1.40 (s, 9H). 

PS. 3SW3J5-n.l-l>imefl>vU.4.44rifluQwy.24mtvnvlV^^ 
ph^fl^iiiBtgridinft dihvdrochtoridc rCnmoonnd 6(n 

To a soludon irf Compound S9 ^ ng, 0.064 mnud) in AcQEt (8 nd) was added 
20 an excess amount of HQ - MeOH. The ndxtuie was stined for 18 b and dm 
evqxffated in vacuo, die Deddiud soHd was reoystallized from MeOB-E^ to give 
Coinpound 60 (24 mg, 75%) as a wUte soJid. 

nip 225- 227 'C. 

mCKBr) 3440, 2980, 2935, 2350, 2275, 1558, 1504, 1455, 1416, 1293, 1130 

25 cm*. 

»H-NMR (free base; (3X3,) 7.38 - 7.25 (m, 6H), 7.10 (d, IH. / = 2.6 Hz), 
6.67 (d, IH, J = 8.4 Hz), 4.04 - 4.01 (m, IH), 3.78 (d, IH, / « 13.9 Hz), 3.53 - 
3.38 (m, 2H), 3.45 (s, 3H), 2.96 - 2.83 (m, 2H), 2.30 - 1.60 (m, 4H), 1.58 (s. 6H). 
Anal.. Calc for Cj5H29F3Nj0.2Ha: C; 59.65 %, H, 6.21 », N, 5.56 %. 
30 Found: C; 59.38 %, H; 6.27 %, N, 5.55 %. 

Example 13 
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Pieparaticni of OS. 3SV34(S-MethQxv4-ftrifluoTtmethvnind^ 

ifliaadpipai^ng diiltiiy(>rffffWffri<^B fCl^mpffm^-fii} 

ffl l->Hvdnixy>S-infiftQxy>l-rtrifltto^^ (Compomd 621 

To a sdned sdution of S-mefhoxy-l-indanoQe (1.00 g» 6.17 mmol) and 
S tdfiixmnn^yltfira^ylsOane (1.32 g» 9.26 mmol) in diy THF (IS nd) was added 
l.OM THF solution of t^xabntylaininoDiuiD fluoride (6.05 nd) with icMobliqg.lte 
leacdonimxtumwassdixedatiocmi ten^^ To a mixtuxe was INHCl 

(20 mQ. 

and sdned at xoom tenapaatuie for 25 h« Hie xeaction mixtuie was diluted widi 
10 CH^Qrwater. The (»ganic layer was sqpaiated and die aqiuxHis Iay« was extracted 

widi CH2a2* The combined soludon was wadied widi water and biine, dried QAgjSO^ 

and concfflitiated in vacuo to give crude pitKhict as a daric yellow oil. The crude 

product was purified by column duomatography on ^ica gd with hexane-ediyl 

acetate(5: 1-3:1) to give Compound 62 (l.QS g, 73 %) as a yellow oil. 
15 ^H-NMR (CDQa) 7.39 (d, J«8,4Hz. IH), 6.88-6.75 (m, 2H), 3.81 (s, 3H). 

3.17-2.86 (m, 2H), 2.74-2.57 (m, IH), 2.43-2.34 (m, IH), 2.32-2.15 (m, IH). 

fift frMethoxv->3->^trifluoromethvmndene (Compound 631 

To a stirred Compound 62(850 mg» 3.66 mmol) was added PBr5(9.90 g, 36.6 

mmol) widi ice^xxding. The xacdon mixture was stirred at 80 ^C for 6 h. The 
20 mixture was diluted with water widi ice^ooling and extnurted widi CH2CI2. The 

comUaed soludm was washed widi sat. NaHCO^ and tarine^ driedCM^OA) and 

concentrated in vacw to give crude product as a ydlow (nl. The cnute product was 

purified by colunui duomatogxaiAy on silica gd widi benne^ylaoeiate(SO: 1-40:1) 

to ^ve Compound 63(^7 mg, 93 %) as a yellow cnl. 
25 »H-NMR(Ca>a3) 7.46-7.38{m, IH), 7.10-7.Q5(m, IH), 6.90(dd, /«8,4, 2,6Hz, 

IH), 6.874.81(m, IH), 3.84(s, 3H),3.S0-3.47(m, 2H). 

m\ ^MiAmv^l^ftrifhioromgdivnindan fCompound 64> 

A solution of Compound 63 (180 mg, 0.84 mmd) in ediand (5 ml) was 

hydrpgenated over 10% Pd-C^mg) at atmospheric pressure far4.5h. Thecatalyst 
30 was filtered through a pad of ceiite arid the filter cake was wadied^ The 

oomUned solution was wadied widi half-brine and brir», dried (MgSQJ, and 
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eanceaSislBBAinywiuf^ 81 %) as a pate yellow 

*&NMR(aX3,) 7 J6-7.20(m, IH), 6.88^.69(m« 3.90-3.62(111, 3.20- 
2.80(in, 2H), 2.48-2.19(m, 2H). 
S fivl frPonnyi-S^ethtMt^Wtrifliioro^^ rnomnoiind fiS^ 

This compound was pvqpaied fiom Compound 64 in . die same manner of 
Coinp(wnd46. 

'H-NMR(C3X3,) 10.41(s, UQ, 7.8S(s, 1]^, 6.90(s» IH), 3.93(a, 3.90- 
3.70(m, IH). 3.24-2.87(m. 2H);2J0-2.20(m, 2H). 
10 fv> (25. 3 ^-l-/grf>Butoxvcarbonvl-3-rf5-methf«v-l-ftrifluoroiBethvnind^ 
ynmt5aivlamino1-2>phenvlpn)eridine fCompound 66^ 

This compound was prepared from Conqxninds 12 and 65 in tiie same manner 
of Compound 26. Ttiis was employed in the next stq> without fuitho' purifications 
fvi^ ns. 33:>-3.rfS-Methoxv-l-(trifluoromethvniwdan-6-vnmethvlaminol-2- 
15 phenylpiperidttie (Compound 67^ 

lliis Con^pound was prepared iipom Compound 66 in the same nenner of 
Compound 27. 

'H-NMRCCDQa) 7.37-7. 17fm, 5H), 6.99(br.s, IH), 6.58 and 6.56(each s, tot^ 
IB), 3.91(d, /»=2.2H2, IH), 3.82-3.60(m, 2H), 3.44(s, 3H), 3.39(d, /- 13.9Hz. IH), 
20 3.39-3.24<m, l^,3.10-2.72(m,4H),2.S6(br.s,ZH),2.43-1.85(m,4H), 1.7M.3S(m, 
2H). 

Mi^ ns. 35V3-rfS-Methoxv-l-ftrifluoromethvnindan^vnmethylaminoV2- 
phenylpiperidiiie dihvdreehloride rConmound 6n 

This compound was prepared ficom ConQMund 67 in tiie sune manner of 
2S Compound 28. 

mp : 213-214 'C 

IR(KBr) 3435. 1623, 1579, 1560. 1498, 1464. 1452 1434. 1421. 1368. 1297, 
1271, 1170. 1138, 1103.1034, 749, 694. 

Ecample 14 

30 Pfcparation of (25. 35^-3-r5-n J-Dimethvl-2.2.2-trifluoroethyl^-2- 
niethoxyhenCTlflininol-2-phenvlpiperidine dihvdrpchloride frnmpfwtnri 
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m 4-f l-ailm<vl-inethv1-2.2.2-trifliMOTMalwftmgole fConrnoinid 69^ 

litis' oonipound was prqwed aoooitling to die jnooeduie dgsta r ibfld in 
JF62234034 

fia 4^^,1-lXinethyl-2.2.2.<rifhicmiethvlteirisderC^^ 7m 
5 To a sdned soliitioa of 110(4 CS7 mg, 0.30 mmol) in .dry CB^Pt CS nd) was » 
added a solntkm (1.05 nud/l) of Zdile^ (0.87 ml, 0.91 mmoiO in tdime via a lyiiqge 
at 'H *C. After IS min, to diis was added a solu&m of Compound 69 (217 mg* 0.91 
imnoQ in diy CHjC^ (2 mO at same ten^esatne. llie leacto 
78 *C for Ih and wanned to xmmtBinpenaiiie; After 2h,tiien±Anre was di!^ 
10 water and sdned for lOmin. The organic layer was separated and die aqueous layer 
was extracted widi O^Qj. Hie combined solution was wasiied widi brine, 
diiedCMgSOJ and oonoentnted in vacuo to g}ve crude product G^Xhng) (Compounds 
69 : 70 s 1 : 2.4 ) as apale ydlow oil. This was employed in die next stsfi without 
further puiiiication. 
IS 5-^1 J-Dimethvl-2.2.2>tri fliioitMthvlV-2-methoxvbergal&^ ( 71) 

TIds compound was prqared fiom nnxture of Compounds 69 and TOinthe san» 
nnnner of Compound 46. . 

Hie crude compound was purified by prep. TLC with hexane-ediyl acetate (6:1) to 
give Compound 71 (7S mg) as a jaic yellow cSl. 
20 >H-NMR(CDaj) 10.47(s, IH), 7.95(d, 7=2.6Hz, IHE), 7.74-7.64(m, IH), 

6.99(d, /«8.8B[z, 1H)» 3.94(s, 3B), 137(8, 6H). 

nlfahf»«yhelwyl^i^tl!m^V2■^lhenvltd^ fConmound 72) 

lids oompcnmd was prqaredfiromCompoond 12 and Compound 71 in (he same 
25 manner of Compound 26. > 

lids was emptoyed in die iHact stq> wittiont ftether ]mtific^^ 
M as. m.3-rS-flJ-Dimeaivl-2.2.2-<rifliiQroedivlV2-methoxvbenz^^ 
phfsnylpiptiriiHne fComooiind 73) 

This compomd was pvqwed fiom Compound 72 in die same manner of 
30 Contpound27. 

«H-NMR(CDaa) 7.3S-7.l6(m, 6H), 7.15-7.08(m, IH), 6.65(d, J»8.8Bz, IH), 
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3.91(d,/»2.2Hz, 3.69(d»7»13.9Hz, IH), 3.48(s,m 3.41(d,/"13.9Etz, IH), 
3^6-3^22(01, IBQ, 2.90-2.71(m,2H), 2.44(bar.s. 2H), 2^1.8S(in, 2B$, L7a-1.3S(in, 
1.49(s, OQ. 

5 irfiqi^tfpiptffidine dihydiociiloride fCompomid 6S\ 

This compound was pfqsoed fimn Compound 73 in tiw same manner of 
Compoond 28. 

mp : 220-221 "C 

]R(KBr) 3425, 1S64, 1511, 1469. 1453, 1442, 1420 1400, 1290, 125S 1187, 
10 1174, 1131, 1101. 1027, 749, 691. 

Preparation of (2S. ffl-2-Phgnyl-3-f5-f2.2,2-tnfliorp-l-mf?thyM" 

7g> 

IS fi^ 4-/2.2-I^fluoro-l-ftrifluoiomethvltelhenvnanisQleYComponnd 74^ 

This conqpound was prepared acoofding to tint procedures described in I. Am, 
Chem. Soc.. 820(1972) 

fii^ 4-Q.2.2-Trifliioro.l>metfavl-l-rtriflu6rometiivItethvl)anisole (Compound 751 
A n^tme of Compound 74 (S70 mg, 2.4 mim^. Mdl (430 mg, 3.0 imm^. and 

20 CsFC760mg,5.0mmd)inDMF(4ml)wa8s&iedat80*Cfiv3di^.Tiiemixt^ 
was diluted widi H^. The oiganic layer was separated md die aqueous layer was 
extracted vdth CH^. Tte condnned stdndon was dried Q^asSQJ and oonoentrated 
in vacuo to give crude product, yiAatb was pnrified.by column dnomatugniid^ on 
dlica gel to give Compound 75 (70 mg, 10 %) as a ydlow oil. 

25 %-NMR (CDQ,) 7.53-6.90 (m, 4H). 4.85 (s. 3H). 3.50-3.42 (m, 3H) 

0ii) SdZ22zSsSimaddis&^^ 
fCompoand 76^ 

This oonqioimd was piqnred firom Compound 75 in tiie same manner of 
Compound 9. 

30 »H-NMR (CDCi,) 10.49 (s, IH), 8.09-7.08 (m, 3H), 4.02 (s, 3H), 3.51-3.45 (m, 

3B) 
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(hr) (2S. l^-l.fgit-ButoxvcaTfaimvl-2-iihenvl-3-fS-f2.2.2-trifluoro~l-inediv^ 
ftrifluoromedivitethvlV-l.methoxv^^ fComponnd 77\ 

This ocmqpound was piqaini from Coinp(nind 12 and Compound 76 in ^ same 
iHRnncr of Contpound 26. 
5 This was or^qyed in the next itsp witfiout fbi&er ptni&adm. 

*H-NMR (CDQ,) 7.62-6.86 (m, 8H), 4.06-2.95 (m, 9)^, 3.78 (s, 3B). 1.91- 
1.30 (m, 4H), 1.3S (s, 9B) 

(V) ray. 31V2-Phenyl-3-fS42.2.2-<rifliio»D-l-meihv!-l-ftrifliio^^ 
meflicatyberttyltoiinoiMiieridine dihvdrodiloride fComoound 7g> 
10 This compound was prepared firom CSonapooid 77 in fhe same manner of 
Ccmpoimd 60. 

11^267 - 270 'C 

E«MmPte 16 

Preparation ofas. 35W3-rS-n.2-Difluoro-l-ftiffluoromcsthvikthenvn-2-met^ 
IS ben2vnamino-2-phenylpi^dine dihvdiochloride (Compoimd 81) 
^ S.f2.2-D!fliioro-l-rtrifluonimeth^tethenvlV2-methoOT^^ 
(Cftmpgrnwl 7^) 

This compound was prepared from Compound 74 in the same manner of 
Compound 9. 

20 >H-NMR(CDCy 10.47 (s, IH), 7.81 (d, IH, / » 2.2 Hz), 7.51 (dd» IH, J 

« 8.4, 2.2 Hz), 7.06 (d, IH. / » 8.4 Hz), 3.98 (s, 3H). 

t7S. 3^1-im-BiitPxvcaifaonyl-3-r5-l2.2-difliian>-l-(trifluoromi^ 
?-meifip»yhimzylTamnio-2-nhenvhiiperia fCompomid 8m 

This oonqxmnd was piiqnred from Compound 79 and Ccmipound 12 in fl» 
2S same manner of Conqxmnd 13. 

*H-NMR (CDO,) 7.63 - 7.55 (m, 2R), 7.37 - 7.15 (m, 5B), 6.83 (d, IB, / 
« 8.4 Hz), 5.53 - 5.42 (m, IH). 4.02 - 3.92 (m, IH), 3.83 (s, 2£D, 3.74 (s, 3H), 
3.12 - 2.94 (m, 2H), 1.94 - 1.40 (m, 4H), 1.40 (s, 9H). 
m f25. 3^-3-rS-f2.2-Difluoro-l-^trifhioromethv1tethenylT-2-' 
30 metho«vbenzynamino-2-t)henvlpiperidine dihvdrochloride (Compound 8n 

This compound was pnpaied fnm Compound 80 in the same nonner of 



WO97/0B144 



FC«DiM/ni572 



42 

ComiKmnd 60. 

iig> 235 - 237 "C. 

*H-NMR (fnt base; CDCa,) 73S - 7.18 (m, SB), 7.1S • 7.07 (m, I^ f, 6.89 - 
6.86 (m, IH), 6.70 (d, IH, / » 8.4 Hz), 3.91 (d, IH, / - 2.6 Hz), 3.69 (d, IH, 
5 J » 14.7 Hz), 3 J3 (s, 3ED. 3.42 (d, IH, / - 14.7 Hz), 3.36 ~ 3.24 (», 2.88 
- 2.75 (m, 2H), 2.18 - 1.40 (m. 4H) . 

^»^Tation of i^- 3-Q.4-Dimethoxv-S-f2.2.2>trifluoroeaiynbenzynainin^^^ 
pheny!p}peridin& dihvdrochtoride (Compound 87^ 
10 tj) l-Q.4-I^Tiiedioxvphenvn-2.2.2-trifluorDethai>ol fCoinPOOiriL821 

Tlds compound was porqpaied finom 2,4-diniediax^}enzaIddbiyde in tte same 
manner of Compound 62. 

^H-NMRCCDQ,} 7.32'6.48(m, 3H), S.21((iam, /»7Bz, IH), 3.85(s, 3H), 
3.82(8, 3H). 3.42(d, 7«8Hz, IH). 
15 Qi) l-Q.4>Dim eiiK«yphenvn.2.2.2.triflnoroethvl Twomide fConroound 83> 

This oompoimd was prc|Mued firom CMnpound 82 in flu same imumer d 
Compound 44. 

>H-NMRtCDCI,) 7.S8-6.^(m, 3^, 5.81((i, y-llHz, IH), 3.88(s, 3H), 
3.86(s, 3iD* 

20 ff^^*^ l^,4-PimetlifMtyphenvn-2.2.2^flunroeBMme fComnonnd 84) 

This compoond was prqpered ftma Craipound 83 io tiie same maimer tii 
Cm^OBSoAAS. 

*H-NMR(CDa,) 7.20-6.4S(m, 3H), 3.82(s, SB), 3.81<s, 3H), 3.37(q, 
/"UHz, 2H). 

25 <iv^ 2.4-Dlmet hi«y.S.^.2.2-trifluoroethynbimMlAshyde fComnound 85) 

This compound was prepared irom Compound 84 in die same manner of 
CoRQxmnd 46. 

•H-NMRCCDCla) 10.20(s, IH), 7.77(s, IB), 6.46(s, IH), 3.95(s, 3H), 3.94(s, 
3H), 3.38(q, 7=UH2, 2H). 
30 (V) f2^. 3.y)-l-fgr/-Butoxvcarbonvl.3-f2.4-dimethoxv.S-r2.2.2. 
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llus GoniQKnmd was prqnoed foHh Oin^^ 
manner of Cnnpftand 13. 

- This iras enqdoyed in fl» nat step widKNtt fbrflw 
iH-NMR(CDCy 7.fi2-7^imSB0« 7.04(s, IH), 6.42(8, IB), 4.00-2.92(in, SB), 
S 3.83(3, 3B), 3.71(8; 3H), 1.9&>1.30(m, 4ID, 139(8, 9H). 

^BtedrtwKte fCpmpflHDlSZl 

TUs compound was psqared £rom Compound 86 in die same manner of 
Compound 60. 

10 *H-NMR(£nee base; CDOs) 7.40-7.00(m, 5B), 6.80(s, IB), 6.27(s, IH), 3.90> 
2.72(m, 8H), 3.80(s, 3B), 3.49(s, 3H), 2.15-1.20(m, 4H). 

Exaniple 18 

Prapaffltinn of <2S. 3^-3.ff6-Methoxv-.l-ftrifluoromethvn-l. 2.3.4- 
ietndwdromqihthalm- ifihvdnxiiloride fComoonnd 

IS 

m 

This compound was piqieied fimn 6-mediaoi:y-l-tettalone in Che same manner of 
ConoiKwnd 62. 

20 %-NMR(CDCI,) 7.61(d, J«>8.8Bz, 1^, 6.80(dd, 7*8.8, 2.6Bz, IE), 6.66(d, 

J«2.6Bz, IB), 3.80(s, SB), 2.90>2.66(m, 2:^, 230(s. IB). 2.40-1.7S(m, 4B). 
ffi^^eiho«v-l-ftrifhionwiethv]V3.4HKhvdronari^ «»_ 

This compound was prepared from Compound 88 in the same nanner ci 
Oonpound 63. 

25 ^-NMmGDCla) 7.39-7.28(m, IB), 6.80-6.70(m, 2B), 6.61-6J2(m, IB), 
3.81(8, SB), 2.84-2.72(m, 2.46-2.30(m, 2H). 

<iii^Meflif«y-WtriflucinimethvlV1.2.3.4»tetrahvdrona^ (Comwwind 901 

This caatpaaxii was prqared ficom Compound 89 in die 8an» manner of 
Compound 64. 

30 »B-NMR(CDa3) 7.26(d, 7=8.4H2. IH), 6.74(dd, i«8.4, 2.9Hz, IH), 6.66(d, 

J«=2.9H2, IH), 3.79(s, 3H), 3.57-3.36(m, IH), 2.90-2.62(m, 2H), 2.2D-1.60(ra, 4H). 
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f p^ 7.1Wyl^me>famv 4-/trifliiaiomelhv1V1.2J.4.^^ rConiDonnd 

This conipoond was pKpmd fiom Compound 90 in the same manner of 
Compound 46. 

5 *H-NMR(CDCy I0.39(s, IH), 7.81(s, IH), 6.74(s, IH), 3.91(s, 3B), 3.60- 
3.40(m, 1H)» 2.98-2.'70(m, 2H). 2.27-i.6S(m, 4H). 
M ns. ^SV1-fgit.BiitPKVcsariionvl-3-ff6>mctfaro 
tetrBhydnma|drtfariei»-7-vnmet^ rCpmpoimd 92^ 

lllis compound was prepared ficom Compounds 12 and 91 in dw same manner 
10 t^ComptmA 26. TIds was enq>loyed in the next sb^ widiout fiulliedrpuiiikation. 
rvn ns. 3^.34r6.Methoxv-l-ftrifluoromethvlV1.2.3.4.tetrahvdrot«mhthale^^^^ 
y^>methv1'>«inino-2>phenvliiiperidme fCompound 93) 

This compound was prepared ftom Compound 92 in llie nme manner of 
Compound 27. 

15 »H-NMR(CDa3) 7.38-7. 17(m, 5H). 6.94(s, IH), 6.42 and 6.39(cach s, total 

1H)» 3.90(d,7-1.5Hz, IH), 3.73-3.58(m, IH), 3.50-3.23(m, 6H). 2.90-2.60(m, 4H), 
Z39(br.$, 2H), 2.20-1.52(m, 7H), 1.50-1.34(m, IH). 
fvin r7^y :^^3-/f6-Mrtho«Y-WtrifluoromethvlV1.2J.4-tetiahvdi^ 
yl>^ynflmino-2.<ili«5nylpiperidine dihvdrochloride fCmnpound 94) 

20 This oonq^ound was prqpared fitom Omnpoond 93 in d» same numner of 
Compound 28. 

mp : 227-230 •C 

IR(KBi) 3435, IQA, 1587, 1561, 1507, 1466, 1452, 1433, 1420, 1336, 1260, 
1247, 1171, 1138, 1116, 1106, 1044, 979, 834, 748, 693. 
25 E3Bmi|Blel!» 

Prepawtinn of OS. 3^3-fQ.2-IHfliicm>^melho»v-i:2.3.4-tetrahvdniMq>hflial^^ 

y^'>m^^^Vniiniinft.2-i>heny1iiiperidine dihvdroditoride rCcMnnound 98) 

0) A.Methn«v-2.2wiifluimi-1.2.3.4-tetrahvdronaphthalene fComponnd 9S) 

To a stirred solution of 6^M^oKy-2-tetmIone 052 mg, 2.00 mmol) in diy 
30 CHa3(5ml)wasaddeddieth3riteuninosuIiin-tiMuarideC366mg, 2.27mmoJ)atroom 
toiqierature. The reaction mixture was stiined at reflux tempexaone for 7 h. Hie 
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nuxtnte was diluted with sat. N^CO} and otracted widi CH2CI2. The combined 
solutiQn was diied(MgS04) and oonoentiated in vacuo to give andes product as a 
biDwn oil. The crude product was podfied by oaimm dtmnatopiiihy on dUca gei 
wiOi l»ane-etliyl aodaleC25:l) to ^ve Conqpoand % 
5 *H-NMR (CDQi) 7.00 (d. 7 « 8.1 Hz, IB), 6.75 (dd, / » 8.4, 2.9 Hz, IB), 

6.68 (d, J e 2.6 Hz, IB), 3.78 (s, 3H), 3.18 (t, / « 15.0 Hz, 2H), 2.98 (t, 7 » 7.0 
Hz, 2H), 2.27-2.11 (m, 2H). 

iQ0 7-Ririnv!-frinethfHey-2.2wimnowi.l.2.3.4-tBi^^ 

To a sdned solndon of Gompound 95 (90 mg, 0.45 mraoQ in diy CH/% (10 
10 - inO was added IICI4 (104 mg, 0.55 niuM^vk a syringe at -78 "C. Alter 15min, to 
tins was added diddoromediyl mediyl ether (£16 mg, 0.55 mmoO at same temperature. 
Hie re^cm mixture was sturred at -78 *C for 2h. Hie ndxtutewasdilutedwiai water. 
(10 ml) witfiic&Kxxding and stirred at room temperature for 15mitt. The organic layer 
was sqarated and the aqueous layer was extracted with CHjClj, The combined 
15 «)lution was dried (MgSOo), and concentrated in vacuo to give oude product as a 
yellow <nl. The oude prmiuct was purified by cohimn chromatognphy on Mca. gel 
wiU) hexane-^yl acetate (10:1) to give Compound 96 (44 mg, 43%) as a ydlow cSL 
»H-NMR (CDQ,) 10.39 (s, IH), 7.56 (s, IH), 6.75 (s, IB), 3.91 (s, 3H), 3.21 
(t, J - 14.7 Hz, 2H), 3.05 (t, 7 = 7.0 Hz. 2H), 2.30-2.15 (m, 2H). 
20 iQiil 3^-l- fgrr-Butoxvcarbonvl-3-fr2.2-difluoro-6-methoxv-1.2.3.4- 
tetrahyrimnt^phtfialen-7-vl^methvltemino-2^^ (Compound 97) 

lids compound was prepared from Qmipound 96 and Compound 12 in tttesame 
manner of Compound 13. 

%-NMR (CDCla) 7.58 (d, J » 7.3 Hz, 2H), 7.34 - 7.25 (m, 3H), 6.90 (s, IH), 
25 6.56 (s, IH), 5.49 {8,1H), 3.97 - 3.71 (m, 3H), 3.68 (s, 3H), 3. 14 (t, 7 » 15.0 Hz, 
2H), 3.08-2.93 (m, 4H), 2.24-2.09 (m, 2H), 1.81-1.53 (m, 4H), 1.42 (s, 9H). 
|2Xl 3.y\-3-fr2.2-Diflnoro-6-methoxy-l .2.3.4-tetrahvdronaphthalen-7- 

ynmettiyl^tniiMv2-ohenylpiperidine dihydrocMoride fComnonnd 98) 

This compound was prepared ftom Compound 97 in flie same maniur of 
30 Craqmund &). 

•H-NMR (CDQa) 7.35-7.29 (m, 5H), 6.64 (s, IH), 6.43 (s, IH), 3.94 (s,lH), 
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3.71-3^ (m, 3H), 3.44 (s, 3H), 3.07 (t, 7 « 1S.4 Hz, 2H)» 2.93 (t, J » 6.9 Bs, 
2H), 2.88-2.77 (m, 2H), 2.25-1.90 (m, 4B), 1.75-1.43 (m, 2B^. 

Example M 

pffparatimi of QJ. 3a-3^-Mafanxv-S-QA2-triflno»-l-livdrtBW-l- 
5 f«rifliiiiitimeihvlVdivltozv1^ino-2Hihei^^ dihvdrechtoriile fCompomid 

m 

4.Q.2.2wtriflMfim.1AvditiKv^Wtrifliitiroii^ (CoaiBaimA QOi 

This omq^oniui was im^ared aco^^ 
NnikSSSR, Ser.Khim.r(I979), 659. 
10 (iO 2>methoxy-5-Q.2.2-trifluoro-l-hvdroxv-l>ftriflaoromethvnedi^ 

Has oonqnond was prqaxed ficom Compound 99 in tiie same nanner ai 
Caaipcm6 9. 

IH-NMR (CDCa,) 10.47 (s, IH), 8.29-7.03 (m, 3H), 4.05 (s, IH). 3.99 (s. 3^) 

15 fm) f2.y. 3^V2 -metho»v>3-r5-f2.2.2.triflnoro»l-hvdroxv>l- 
fiTfqijfimniethy^'tethyl'>benzvl^ino.2-p^ dihydioehloride fCSomnmmd 

m 

This conqpoimd waspqpared frrai Compound 100 and Compoond 1 in the same 
manner of Confound 2. 
20 lH-NMR(iieeba8e;CDCls) 7.66-6.65 (ro, 8H), 4.02-2.75 (m,.6B), 3 J7 (s, 
Sm, 3:47 (s, IH), 2.20-1.25 (m. 4B9 

mp 299-302 *C 

ExMiipte 21 

25 methflicvhenCThniinftT-2^eniHpiaeridine dihvdmehlMide rComnoand \0S\ 

(i) S.ffl^loro.Wtrifluoron«5divltethvn-2-methnxvben2alde^ fConmound 102^ 

This eompomid was prqpaied fitom Compound 69 in die same manner of 
Compound 46. 

»H-NMR(CDCIa) 10.47(s, IH), 8.06(d, /«2.9Hz, IH), 7,97-7.«7<ra, IHE), 
30 7.05(d, J»8.8Hz, IH), 3.98(s, 3H), 2.15($, 3H) 



wo 97/08144 



FCI/D9fflW572 



47 

Bris c ompoun d was i»qnted fiom Gonqxnmd 12 and Om^ooi^ IQZ in the 
same icanner of Componnd 26. Tbis vvas mpiayed in die ittsct ^ widraat faitba 
5 parificalion* 

plift^yl|riperidiiift fC3omnBiind 104^ 

Tbis oonpoand was prepeied fiom Cnnpoimd 103 in die same manner of 
Compound 27. 

10 'H-NMR(CDa,)7J0-7.1S(ni, 7H), 6.72-6.62(m, IH), 3.89(d,7<»2.2Hz, IH), 

3.7^3.60(m, IH), 3.51(8, 3H), 3.40(d, 7«14.3H2, IH), 3.35-3.21{m, IH), 2.90- 

2.71(ni. 2H). 2.20-1.80(m, 7H), 1.70-1.35(m, 2H). 

fiv^ as. ^^^fS-m -CMom'UtxinaoKmddiyheAi^^ 

phiinylTiiperidine dihvdrochloride (Compound 105) 
15 This compound was picjiared from Compound 104 in die same manner of 

Cnnpound28. 
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Tl» dwndcal structures of Hie ooinpoonds ptxgsni in Bramples 1 to i21 aie 
s i nnm a rimd in Table L 

■fable 1 




Sx.# 


Ar 


R 


Ri 


R-R* 


X 


1 




trifluoRHneihvl 


H 


n/a 


F 


2 




trifluoromefliyl 


H 


n/a 


a 


3 


GJBU 


tdflncncHneavl 


H 


n/a 


OCE^ 


4 




trifiuorometlryl 


H 


n/a 


OCA 


5 




2^^-trifluoro-l- 
(trifiuaromethyQelbyl 


H 


n/a 


OCH, 


6 


CA 


1 ,2,2,2-tetnifliK»o-l- 
(trifluaronietiiyOeayl 


H 


n/a 


OCH} 


7 


CA 


1,1-difluoroetilqfI 


H 


nM 


OCP, 


8 


CA 


l.lslifiuoioethyl 


H 


n/a 


OCH, 


9 


Q.H5 


1,1.2,2,2- 
pentallaoroeAyl 


H 


n/a 


OCH3 


10 


CA 


2,2,2-trifluoroethyl 


H 


n/a 


OCIi^ 


11 


<Vi5 


Htrifloorometh^)^! 


H 


n/a 


OCH3 



* X is at 2-position of tte bennne xing 
The steieocbemistiy of 2-aiyl and 3-bauylaniino is C2S, 3S). 
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(cantiniied) 

1i 55 l,l-diiiiel!liyl'4,4«4- 5" n/a OCF^ 
tiiflu(no>2-biitynyl 

5 13 n/a n/a CH(CFaKCH2>2 OCBs 

14 CtBs l,l'<iiinetbyl-2,2> H n/a OCH, 

trifluaroelhyl 

15 C«Hs 2,2,2-trifluoio-l-nietfayl- B n/a OCEt, 

HtrifluonHnethyQeQiyl 

16 C6l^ 2^-4SfhuiRhl- B n/a OGB, 

(trifiuoRniM^yl)etiienyl 

17 CtBs 2,2>trifliioioethyl OCH, n/a OC^ 
10 18 CfHs n/a n/a CB(CFi)(CB3)s OCHs 

19 CtBs n/a n/a GHjC^jCCB^ OCH, 

20 GgH, 2,2^'trifliKno-l> H n/a OCH, 

hydraxy-1- 
(tiifLuc»on»ttiyI^yl 

21 CSs l*«hloio-l- B n/a OCH, 

(triiluofDinethyl)ediyl 



IS 



* X is at 2-position of the benzene ring 
** The aereochemistry of 2-aiyl and 3-benzylamino is (2S, 3S). 
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so 

Hie oonqKninds listed in "bibles 2 and 3 mpapaiei using epptopdeate starting 
materials by ways of tiie mediods described in Examides 10, 13, 14, ^7,18 or 19. 




Ar 


R 




X 


C<H, 


3,3,3"tiiflnoiropropyl 


H 


OCBi 


CJSL 


l,l-dinle0ly^3,3,3-tliflllOR>paropyl 


H 






^ 9 ^ ^ %»TieiitflfltifirifiimpiivI 


H 


OCH» 


C.H5 


14K&mel]9l-2^,3,393i)entBi!hHmpnD^ 


H 


OCRs 




3,3,3*triflucHrp-l-piopeayl 


H 


OCH3 




2««triflttQmmediyl»3t3,3-tdfiuaE0-l- 


H 


OCH| 




prapenyl 








l-xnethyl-3,3,3-triflu<»o-l-propcnyl 


H 


OCHj 




i-nietbyl-2-trifiiioromeayl-3»3,3- 


H 


OCHj 




tdfluoro-l-piopenyl 








l-trifliion)methylc^qxnopyl 


H 


OCB^ 




l-tiiflQoroniethylc^d>utyI 


H 


OCH9 




i-tiifluoroinediylcydop^ 


H 


OCH, 




l-trifluoroinethylc^Qbexyl 


H 


OCH3 



* X is at 2-po8iti(»i of die benzene ring 



«* Hie stereochemistry of 2-aiy] and 3-beiu9la»iino is 3S). 
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Ar 


R 




X 


CA 


2<<tr!fluonniediyQc7daim)pyI 


H 


OCE, 


CeH, 


2Ktriiliiotometlwl)OTdcdtoty 

^ w 9 w «r 


H 


OCB, 


CM, 


2KtnfliiafoinelfayQGyd(m 

* 10 9 ^ m m 


H 


OCE^ 




2*(txifluoiomethyl)^clohoryl 


H 


OCH. 


QHs 


2^,2-trii!Iiion)etihiyl 


F 


OCB^ 


CJH, 


1,192^2,2-pentafluoroethyl 


F 




ca 


2»2,2--trifliioroeii9l 


H 


OCFa 

« 


CA 


2»2,2-tdfluaiDdiiyl 


H 


OCHCCHa), 


CA 


lJ,2,2»2-peDtailixixoeihyl 


H 


OCF, 


CA 


1,1,2,2^-pentafliioio^yl 


H 


OCH(CHa)2 


CA 


l-hydraxy-2^,2-tiifiiiQroelfayl 


H 


OCH, 


CA 


l-]i»thoxy-2,2»2*4iifliMSO^byl 


H 


OCH, 


CA 


2,2*4iis(txifiuQroinethy])c:^^u^l 


B 


OCSI, 


CA 


Htiifliicat»diyl)edienyl 


H 


OCB, 



* X is 8t 2-posiiion ot the beniene ring 



The siBito ch e mi stiy of 2-ai^ and S-bem^bmino is (2S, 3S). 
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At 



0) 



Ar 



X 



10 







OCH3 




C]%CH(CI^)CH2 


OCH3 






OCB, 










CH^CH(CF,KCH^ 


OCE^ 


GA 


CH(CE^)CB^ 


OCH, 


OH, 




OCH, 


CJBs 


C(CF,)(CH,KC^i)3 


OCHj 






OCH, 


CA 


C(CF,)(CH3)(CH,)3 


OCHa 






OCH, 




CHiCFaCCE^ 


OCH3 


CiEi 


C(CH,)^,CB,) 


OCHj 


C.H5 


C(CH,),CF,(CHj)j 


OCB, 



X is at 2-position the l»izeiie ring 

The stereochemistiy of 2-aryl and 3-benaylainino is (ZS, 3S). 
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CLAIMS 



1. AconpoandofthefonnuIaCD: 




H ^ 

and its jdannaoeutieany aocqMaUe salts, 
S R is halo Ci-Cg aU^I, halo QrA aUooiyl, lalo Ca-Cg alkynyl or halo Cj-Q alkyl 
ndxrtitiited by hydracy or Q-Cg alkoxy; i» hydrogen, halo or Ci-Q alkmy; or 

R and R^ togetb^ with the two caxhon atoms shajned bttween the bmasot ring 
and tiie R and R^ complete a fused C4<^ cydoalkyi whesem one caibcm atom is 
optionally replaced by oxy^ and wfa^dn cHte or two of the cartxm atoms are 
10 optionally substituted by iq> to five substitumts sele^ firom halo, Q^^e all^l and 
halo Ct-Q aOsyl; 

X is C|-Ce alkoxy, halo Q-A alkoxy, ]dienoxy or halo; and 

Ar is phenyl qptionally substituted by halo. 

2. A compound according to claim 1, wherein X is halo, methoxy, 
IS diflUOTomethoxy, trifiuoromedtoxy or jdiooxy, and is at 2-position on thephet^l xing; 

and Ar is phenyl. 

3. A compound according to claim 2, wherein X is methoxy, difluonmt^hny 
or trifluoromethoxy. 

4. A compound according to claim 2 or 3, wherdn R is C|-Ca aU^l, hydrdexy 
20 CfCt dkyl, CrC^ alkenylt CrC^ alkynyl, these groqis being substituted by two to 

seven halogeii atoiiis; and R^ is hydrogen or m^ioxy, 

5. Aconq)oundaccordfaigtoclaim2or3, ixdierd^ 
two caibon atomis shared bttween the benzene dng and th^ 

(VQ ^doalkyl wfaeiietn one caibon atom is opdonally rqdaced by oa^geo and 
25 wherein one or two of the carixm atcmis are opdonally substituted by up to four 
mbstitnents selected from a fluorine atom and trifiuomm^L 
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6. A craipoimd according to daun 1, whidi is ie|iresaited by t&e genosd 
fanoida (la): 




vribetdn R' is hydrosai, halo or and and R' is independnfly 

5 seilectfid from halo, Ci-Q aUtyl, prQaDoenyl and CrC^ aUcyiryl, or R^and togeOier 
oompitele Cr<^ aU^lidene, wherein tiie aOcyl, aOoei^I, alkynyl and aU^idene moiely 
aze optioiially jwhstitiiled by up to seven hatogen atoms; 

or R' and R^ am taken together 10 conqplete a 
caibon abnn is optionally replaoed by oxygaoi, die Q-Q cycloalkyl bong optionally 
10 SQbstituted by up to four siibstitnents selected firom halo, Cj-C^ all^l, and halo Cj*€4 
alkyl. 

7. A compound according to daim 4, whevdnRteQ^ 
alkyl, Ca-Q allraiyl or C^-Ce alkynyl, diese poups being substituted by two to ftree 
fluorine atoms* 

IS 8. A compound accordis^ to daim 7, wherdn R is Cj^le al^ 

two to three fluorine atoms. 

9. A compound accoidmg to daim 4, wherein R is CrCe alkyl, hydroxy Q-Q 
alkyl, CjrQ alkenyl or C^-Ct alkynyl, these gro)q» being substituted by four to seven 
fluorine atoms. 

20 10. ' A conoponnd according to claim 7, wherdn R is trifiucnometiiyl, 

difiuoioelhyli trifluoroeaiyli ttifluoroisqxropylp tri9uoio<iieir-buQrl, trifluoro-1,1- 
dim^lmetiiyl-34intynyl or 2-chlQrotrifiUQr(d^^ 

lU A compound acccnding to daim 9. iKdsmin R is pentafluosoelliyl, 
pentafluorqmip^, pratafluoroisoinopenyl, hexafluoroisqpro^U heiMafiuoioisopiopyl, 
2S faexaflttoro-2-*hydroxyisopiq>yl or hexaflmm-iieir-butyL 

12. Aoonqioundacccn^gtodaimS, wherdnRandR^'togetiierwitii 
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caibon atoms dared between the benaraie xing and the R and R^ oonplde 
trifluorocyclopentyl, txifluoromethyleyGlohexyl, difiiorocyclohexyl or 
difloorodim^^icycIidiexyL 

13« A compound aoooidhig to cfaam .7 sdected fiom 
5 (2S, i5)"3-(2-nimfCh5<tiifiiioi0meti^^ or its 

(2S, J5)*3^<3iloiO'S-(trifiiiQiom^]^0i^^ or its 

sdts; 

{2S, 5iS)-3-(2-Medioxy-5-<tri£tiiorome^ 

10 salts; 

{2S, 55)*3-C2-Phenoxy>5-(tiifluoromethyQbenzyl)^^ 

salts; 

(25i J5)-3-(5«'(l t l-Difluor66thyl)-2-(triflooromethoxy)bettzyl)amino-2- 
phcny^peridine or its salts; 
IS i2S, 3Sy^S-{ltl-DiBmxx^^ 

its salts; 

i2S, 3$)" 3-(2-Medioxy-5-(2^2-4rifl^^ 
or its salts; 

(2S, 5S>3-(2-Methoxy-S-(l*(tri£Luoromethyl)ethyl)beazyl)amino-2* 
20 pheayl^i^inidine or its salt^^ 

QSf 3S)*3HHl»l-IKtnttd^ andm^2* 
lAeny^si^peiidine or its salts; 

(25, 35)-H5*(l>l-I>imelhyl-2,2,24iifhion)^ 
piheir^llri^Katidine or its salt; 
25 (25». J5)*3-(2,4-Dimethoxy-5-(2,2,2-trifluproethyl)benzyl)amino-2« 

phenyl^p^)eridine or its salt^ and 

(25, 35)-HHO-Chloro-Htrifiiuiromethyl)ethyI>2-metfe^^ . 
pheny]^^peiidine or its salts. _ 
14. A conq)oand according to claim 9 sdected fn^ 
30 (2S, J5)-2-Pbenyl-3-(5-(2,2,2-trifluoro-l*(trifluoromeftbyl)ethyl)-2- 
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nu^tfaoKybmzyl)aminqi^^ or its salts; 

(25, i5)-2-Pbcny W5Klf2,2,2-tetrafluoro-l-^ 

5 pheiq^nperiUEne or its salti^ 

(25» JS)-24%enyI-3-(5-(2^»2-tiifl^^ 
in60iox^ic»izyl)aini^ or its salts; 

C25>35)-3-[S-|2,2**Difiuaio-Htiiflit^^ 
2r3»boiylpiperidine or its salts; and 
10 (25, 35)-3-(2-Mcthoxy-5-(2,2,2-trifluorp-l-hydroxy-Htrifl^ 

ediy0benzyl)andno-2-phenylpipcridim 

IS* A ccHitpound according \o daim 12 sdected from 
(25, 35)-3-[S-Methoxy-l*(trifluoromethyl)indan-6-yl)metbyla^ 
jdieoyJ^peridine or its salts; 
IS QS, 35)-3-((6-I^oxy-l-(tiifliKm>m^yl)-l,2,3,4-l^^ 

yl)m^}iyl)aimno-2-*phenylpiperidinee or its salts; and 

(25, 35)-3-((2,2-DifluorD-6-methoxy-l ,2,3,4-tetrahydiY>naphthalen«-7- 
y0mc^])amino-2-pbenyl][»peiidine or its salts. 

16. A compound aoooiding to daim 10 sdecied from 
20 (2S,i5)*3-(2-Meth0Ky*SKtrifliiiTOme^ 
salts; 

(25, JIS)- 3-^-Metbaxy-5*CZ,2,2-trifluaioell^ 
or its salts; 

(2S. 55>3-(2-Methoxy-5-(l-(triflQoromethyI)ethyl)benzyl)amino-2- 
25 idienyli»peri£ne or its salts; 

(25, 55)-*3-(5-(l , l-DifluoroetIiyI)-2*-(trifluon>metboxy)baizyl)amino-2- 
pheDylpq[)eridine or its salts, and 

(25, 35)-3-[5-(l,l-Dimrthyl-2,2,2-trifluoxoethyl)-2-mctho^ 
phenylfriperidine or its salts. 
30 17. Acompottndacco]ttingtoclaiml2(25, Jj>2*Pbayl-3K5-(2»2,2*t^^ 
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(triflu(m>m^yl)etfayl>2-medi09r^^ or its salt 

18. A conq)oiind aoocuding to daim* IS (25, 3S>-HS-Medioxy-l- 
tiiiiuoi0znettiyl2ndan<^yl)methy or its salts* 

19. A mettiod of treating or preVentiqg a gastnoimestisal discsder, a ootial 
5 ttcsrvous system discnda, an inflammatory disease, onesis, urinary inocmtinffloey jfidn, 

migraine, sunburn, a diseases, di»>^^ 

pykrif or ang^qgeneas in a mamm alian sidgect whidi compnsss administrating to fhe 
said sobject a therapratiGally efibctive amount of a conqprand of daim 1. 

20. A pharmaceutical consposition for treating or preventtng a gasttointesdnal 
10 disQider, a central nervous system 4isoider, an inftamm 

incondnence, pain, migraine, sunburn, a diseases, disorders and adveise conditiims 
caused iiy HeUa^maer pylofi^ or angipgenesis in a manunaHan sut^ject uriddi 
compiis^ a iheatapeutically effective amount of a compound of dmtn 1 tt^eilier witis 
a pharmaceutically accqrtaible canicr. 
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